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(57) Abstract: A process in which a racemic mixture of 
an N-substituted B-amino acid alkyl ester or N-substituted 
2-homopipecolic acid ester represented by the general 
formula (I): (I) (wherein Ar, R 1 , R 2 , R 3 , R 4 , and R 5 are as 

/t\ defined in the description) is subjected to selective hydrolysis 

of only either of the enantiomers in the presence of a 
hydrolase to yield an optically active, N-substituted ((R) 
or (S))-B-amino acid or optically active, N-substituted ((R) 
or (S))-2-homopipecolic acid represented by the general 
formula (II): (II) and simultaneously obtain the unreacted, 
optically active, N-substituted ((S) or (R)>B-amino acid 
alkyl ester or unreacted, optically active, N-substituted ((S) 
or (R))-2-homopipecolic acid ester represented by the general 
formula (III): (III) which has the absolute configuration 

(II) opposite to that of the compound represented by the general 
formula (II). 
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St+, Ar, R>, R 2 . R 3 > R 4 R^R s ^$fflSIB«0t*3OT"fe 
T/T$tl5N-li- 0 -7 3 ;H7JV*;WX*7-JVXttN-ltJfc- 2 -*^r 
fctn*»«fS«a?«T, -18* (ID : 

ri R 4 (ID 
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TiRSft*, -$5£ (II) ©^Wfc»13ttOld*«**E«**T*» 
ft^iSte <(S)Xtt(R)> - N - lift- ^ - 7 5 y STM^T^Xtt* 
R*©&*flH4 ((S)Xtt(R)) -N-l!l-2-*t^3 , J>ii^ 
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w m * 

3^£fiH£N -mm- js - r 5 j iwmn-si- 0 - t 5 y txxf 

(S)) -N-fi$|- /3 -75;t^fS'ft ((S)Xte(R)) -N-ti-13 
-757i7WXXrMtt^tt ((R)Xte(S)) -N-«m-2- 
^^□'J>Ut^ft ((S)Xte(R)) -N-ti-2-^^3U 

UTfffl^^t3 -75 y iR^oxXrJW:§l{:iiai*5 (MA 
fc£. Current Medicinal Chemistry, 6, 955 (1999)) . ^ne»©*T, 

#6, W»lC*«Ht ((R)Xtt(S)) ((S)X 
te(R)) - 3 - 75 ; I^XXT^t*ll5^t LTtt, #>^-7> 
*-*7-r# {Candida antarctica) U/*~fc. *2fctfHJX^ 

>o#^t, 3 -^>s?;v*+'>*;v#^75 ;^>Hxfjvxx 
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;W&tfft¥Stt:3 - (R) -75/^ >m£f#£#&^IS^2ftW£ 
(Tetrahedron Asymmetry, 8, 37 (1997)) „ 

(7 J tS.&m&W) ^6, Hl^fc^Stt ((R)Xtt(S)) -N-flHft- 
10 2-^hX3'J>ti)tffitt ((S)'Xtt(R)) 

3 U >SxXfJ^ t btH J^fffExX-x^— if (Pig liver 

esterase) ©#«ET, N-T-fe^V- 2 -afrttf^n U ^^fjVxXr^ 

15 ((S)Xte(R)) -N-7tf JV- 2 -^tiXn 'J >iX^fiV€:l#5^ 
m^m^nx^^> (Can. J. Chem., 65. 2722 (1987)) . 

20 #5£fI©R)8rau J:BWBjii*j!Hfcl/, HS^K<toT, N-ft$|-/3 
-75;i7M^XXf^ (7t5M^» ^e>, ffiJK«fttraa**W 
tc, |WK:ft#fiH4 ((R)Xte(S)) -N-li-/3-75;t^fStt 

((s)xtt(R)) --N-mm-p-7$/nT)\<3r)vx.7,7-)\'t%%z>. urn 

((R)Xtt(S)) -NHB&-2-#^K^:3U>lfc£ft«H4 ((S)Xtt 
(R)) -N-fitfe-2-3f; ; Etf^nU>mx7.T-;Vt*#-&, Xf£ll$fc$?jtft 
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V (II) 
^L^CO z H 

Ar, R\ R 2 , R 3 &tfR 4 «> «ttE 4: RUtT? * « - 
•C^n«3^Ht UR)Xte(S)) -N-«ft-fl-75y*Xtt»*Stt 
( (R) Xtt (S) ) -N-Wfc- 2 -^tf^n U >lI^f^*4J«*** t 
20 ifetC — fl£5£ (III) : 
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(III) 



5£*. Ar, R 1 , R 2 , R 3 > R 4 RtKR 5 tt, t&SEfcliWe&S* 

5 ixXfJV (fcfc, -«5* (II) ©^*itt«©Stfl£«ft»B11**r*. ) 

^ _ 7 5 y ixXfJVX^SttN - ft- 2 - jj^Etf^p U >M& 

10 

*36E©«3fc&i5feKi*3l>Tra:, ^ (I -a) : 



5£*, Ar, R 1 , R 2 > R 3 , R 4 ^R 5 «, iitffS 3, 
15 -e^n^N-tI-^-7^yf TMJVXXrJW^S (I-b) : 



20 *»W©tt#$H*R#T?tt, WAWk T8B<Z)R>BS; : 




(I-a) 




(I-b) 
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(III) 



(I) (ID 

5Stf», Ar, R 1 , R 2 , R 8 &tfR 4 «* ffME£iWe&*. 

(in t din \zm<D3Lfc%mmm**iir%>, 
xxf;v©7t5^n (i) ts-rsEfcfc**. ) £>fr 

^©x^>^*v--©**a^W»c:ttlzK4MBS"ii:T, -«£5£ (ID T^^n^ 

(s)) -n-@^- 2 -^tH^nU >fXXrJV (-BTF, (ID tM 

10 i-^^tfefe^o ) (HI) T?wSn**RJ6 

©3tWtt ((S)Xtt(R)) -N-li-i3-7^;il7JWxXTMS 

((S)Xtt(R)) -N-S&- 2 -tf^b^rn U >tX^fiV (£* 
T, it^m (HI) tttl>utt.^5. ) £#£££^ffi*£o 

« (id t-^m (in) te3£<a£#*e#sas£ ; rr£o 

15 tt«5fc (I -a) CDN-fti- 3-75 / t7MJVXXfJV^ffl ^fcf 
HrKite, ^ (II- a) Rtf (III- a) : 

a V r3 !V r3 

HN^ R 4 HN^ R 4 
R i^k- C ° 2H r1-^ C ° 2R5 

(II-a) dn- a) 

Ar, R 1 , R 3 , R 4 WR 5 te, fMBfcPMI*«** 

•e»«n**HHt ((R)xtt(s)) -N-ti-j3-75yit^ffitt 

20 ((S)Xte(R)) -N-tl- )3 - 75yH7;^XXT^#5n, huIB 
a (I-b) CDN-gm- 2 >fXXfJ^fib^ip[' 
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tt, (II- b) (III— b) 





(Ill-b) 

5£*, Ar, R 3 , R 4 R^R 6 tt, ttE£Hl*T?***- 

•csansxwHt ((R)x«(s)) -N-e&-2-**tf^3U>M£3fc 

5 ^ffitt ((S)XfcMR)) -N-ii- 2 -*€kX3 U >^X7T«#^n 

fcfc, ±B-« (II-a) RtK (III-a) KlfcvVt, (II-a) 
^Sn«*Mt ((R)XfcMS)) -N-m-i3-TS/«^ -Afiss 
(IV-a) : 

Ar „ 3 

HN"^ R 4 (IV-a) 

TS^n53tf fitN-ti- ^ - 75 y ttfe?), *JR^©3te^flH4 ((S) 
Xte(R)) -N-tt- 2 - |3 - 75 yiXXfM. — fl25£ (V-a) : 

Ar _, 3 

(V-a) 




15 5£<K Ar, R 3 , R 4 #:tfR 5 te, ffiE£lWT?i&** 

£&, ±B-jRS; (II- b) Rtf (in-b) k*v>t, (II- b) 

•CwSnaWt ((R)Xtt(S)) -N-ttl-2-^t^aU>» 
20 (IV- b) : 
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(IV-b) 



T^^n^^^tt (r) -N-em- 2 -/j^etf^ u >rao, ^kj^od 

((S)Xte(R)) -N-W&-2-* : EiZ^V>Mtt7'M^ - 
5 «5S: (V-b) : 



LJ\^C0 2 R 5 

<t&m (i) ©Arit «mx«#em<£>y , j-;i/S£^To 

u-;i/*j x« (2) r«m*^WT^TU-;vSj t&^o (Do rem 
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-HJ;V£, 4-hUJVSv 2, 3-^r5/U;V», 2, 6-^>U;l/S, 2, 
& 4-bHn^>7x^M, 3, 4-i?kFn^>7x-JV«, 2-7;P 

5 D7x^VS, 4-^DD7x-JH, 3, 4-^na7x^S, 4-7* 
Ot7xrjH, 4-3-F7x^S, 2-^h^>7x^S, 3-^h 
*->7i^ 4-j^h^^7xZi;l/3£, 3, 4-i^^h^>7x^ 
3, 4-Xh+y7x-JH, 4-^h^r 

S^xX^S, 4-^V7'D^'>7x^Sv 4-^h07x^l/Sv 2- 

10 > -hD7xnM^»f^ti5^ Sf S L < 2 - h y 4-hU;V 
S> 2, 3-*^U^ 3, 4-*->y;i* 4-kFn+i/7x^S, 
3, 4-i?kFn^>7x-M, 2-7Mn7xZjH, A-y)V^ru 

2-i/nD7x^H, 4-^nD7xnM, 3, 4-5>*D 
D7x^S, 2-/^7x^1, 4-* hWx- ;VS, 3, 4- 

15 ^b+->7x-M, 3, 4-^^l/>m^7x^VE 4-Xh^v- 
7l -jH, 4--hn7x-;H, 2--h07x-JH, 3gfc0?£b<« 
4-hU;VS, 4-kh*n^y7x-M, 3, 4-7kFD^>7x-^ 
^ 4 _7;Ptn7x-M, 4-^nn7x-M> 4-^h^>7x^;V 
3, 4-^h^>7x^S, 3, 4-^l/>m->7xZjH, 

20 4--hn7x-JVSTS5. 

-fb^u (i) (dr 1 tixi^tio7;v+;n, r^x^ak em 

x« (4) ra»sswrs7y-;«j (3) © rem^ 

ntf;vK, ^>^)vm, ^wvm* ^zf^jvrn, j 

n-^nt!;VX> -YV^ntMVg, n-^;V», n-^M^ 3Elcff*U<tt 
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x^vSt^s. (4) rsm^&Wi-^T;^;^ <z>s$iS£ 

bTH 7^**?, J***?* ***?, 39**WAny> 

75/^^ i?/f;V75/^^VS, 2, 2 

-v?i7nnx^;i/S, 2, 2, 2-h'J^nnxf;vS, 2, 2, 2-h'J7 
;Vtuxf;i/S, 2-kFo^^lfm 2-^7;xfM, 2-^h^r 
S>X^;VS, 2-Xh^r^X5 1 M, 2-7*0^X^1, 2-^W5 

15 2-^no7nlf;H, 3 -^pn^nbfJVS^f &ns*«* £P£b 

^W5y^f;VS, 2, 2, 2-hU7no 

x^;ws, 2, 2, 2-bU7;vtnx?M, 2 -^tvx^vst&s. 

20 x;i/S, ^>fx;H, ^izx;vg, ^x-JVS, :*^x;i/S. /*x 

tt, #«Stt#£^i*o ) ^We>n&^\ j?Sb<^Hx;vS, ^n^x;w 

X, 2 -:/n^x;vaT?&&= 
25 fufSR 1 ©WftXf4**«l<D79;V^r;V*t»» (5) UTV> 

fr^y^*;^ xtt (6) r*jfcg&^rr*75;v*;v®J t?**. 

i^VS, 7xWS> 7xX;V7"DlfM, 7xXjV7"f;i/if©77^ 
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\*^>z?)vm. i-7x^Ji4 2-7xWS, 3-7x-;v^ntf;p 

©«»fcbT»a, x^;vs, yntf;i/S> ^ 

>^)vm. ss^»vm. s\zr?-)v^ arW)\>^ r^vmrnom 

1>7)V**Fz& ^SsfrttisM* 

s cin&ostt, &«ntt#£^tf. ) ;^^;vt^/s, x^x 

ttttfc^tf. ) , xhn», y77S, hU7Mn^^VS, «^f6»n 
3-^an^>>?;i^> 4-^nD^>m 2, 4-^nn^> 

>z?)Vm. 4-7*D^>^H> 2, 4-^n^>v?;i/S, 3, 4-5? 
7*D^>^ 2-3-F^>^S, 3-3-H^>^;VS> 4-3- 
H^>S?^», 2, 3-i^3-F^>^;^ 3, 4-^3-F^>> ? ;l/S, 
2 _^^;^>^;VS > s-^WWOv^S, 4-^^;V^>> ? ;^ 2- 
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x9\n^>s?;w£, 3-x^;i/^>^;^ 4— x^;i/^>5?JHE, 2-bH 

X, 2, h^^>^)Vm, 3, 4-^^h^r^>^;^ 2-X 

2--ho^>^M, 3--hn^>7iH, 4-xhn^>i?;v», 2- 
->7y^>^H> 3-y7/^>^H, 4-y7;^>^H, 4->>* 

. 10 <*>i?)V&. 3-7wr^M>« 4-Tir^;vT^y^>> ? ;v 
^ 4-^>v-r;vT5y^>> , ;vs, 2- (2-7Mn7i^w x^jv 

2- (3-7Ma7x-JW x^;i/S, 2- (4-y;v^-n^3:x;i/) 

X^;i/». 2- (3, 4-y7^D7x^W X^;i/^> 2- (2, 4-v 5 
7 )V^U7 rcx;i/) x^;i^ 2- (2-^nn7x^JV) x^;PS, 2- 

15 (3-^D07x^V) X^;V3k 2- (4-^DD7x-JW x3=-;i>3k 2 
- (2, 4-^aP7x-JW X9SH* 2- (3, 4-^OD7x- 
)V) x^;«> 2- (2-7ot7x^) x^;i/3£, 2- (3-7ot7x 
x^;VS> 2- U-^n^xXJV) X^;^ 2- (2, 4-i^y 
D*7x=;W X^;VS> 2- (3, 4-^7D€7x^) X^VS> 2- 

20 (2-3-F7X-JV) X^;Hk 2- (3-3-h*7x^W X5P;V«, 2 
_ (4-3-K7X-JV) X3Ml^ 2- (2, 3-^3-H7x^V) X^P 
2- (3, 4-i?3-H7x-JV) X^;«, 2- (2-hU;W X5^ 

2- (3-b»j;w x^;i^ 2- (4-hj;1/) x^;ws, 2- (2 
-x^;v^azx;i/) jl^jvM, 2- (3-i^7x^;v) x^;vg. 2- 
25 (4-x^;i/^rcx;v) x^;i/3£, 2- (2-kHn^>7xzjv) xep;v 

S> 2- (4-fcc h'D+'>7x-;W X3\JV2k 2- (2-/h^>7x- 
;V) X^;«, 2- (3-^h^>7x-JW X^l/X, 2- (4-^h^> 

7l -;v) x^;i/S, 2- (2, 4-^h^>7x^) x^;vs> 2- 

(3, 4-^b^>7x^) X^VSk 2- (2-Ih^>7x^) X 
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fjV7 X -;v) x^;i* 2- (4-hU7;vtn^fJV7i-jv) x^;v 
3£, 2- u-^^^^^x;]/) x^;i^. 2- (2-xhn:7xx 
)V) x^;v«, 2- (3-xbn^xx;v) x^;VS. 2- (4-xhn^x 
5 JL^)Vm. 2- (2-^7/7x^) X^JVS, 2- 

7l -jV) X^S, 2- (4-^7/7x^V) XfM, 2- 

ws;7i-;W x^;vs> 2- (4-*j^;v75y7i^) x^;v 

s% 2 _ ( 2 -7tW^y7x-:;0 xfM v 2- ( 3 -y-ferPJKT 3= 
; 7 x^) X5H1^ 2- (4-7tW5/7x-iV) X^;i/*, 2- 
10 (4-/^>^jl,7$/7x^) X3Ml^ 3- (2-7WD7x^) 

^ntf;i/^ 3- (4-7Mn7x^JV) :/nt!;i^ 3- (4-^nn 

7i-;V) 7°Dkm 3- (4-7*nt7i^) 7'Dk';H, 3- (4- 
3 _ F:7x -;| / ) ^Dtf;i/^ 3- (2-7nD7xZjW 7°nt!M, 3- 
(2-/h^>7x^V) 7°neM, 3- (4-^h^7x-;W 7u\± 

15 ;v36, 3- (3, 4-^h^>7x^) yntMHS, 3- (4-bu^;v 

ta^^7x^) yntf;i/», 3- (2-hU7^n^^7x^W 
7-nt!;H, 3- (4-xhn:7xx;i/) 7ntf;i/^> 3- (4-i/7/7x 

7*nif^ 3- (4-Tw;i/T^y^xx;v> ^uwv&mmtf 

20 4-^;i/^-n^>i>;v^ 2-^dd^>^vS, 3-70D^>^JH, 4 

n^>^;l/*, 2 2-3-M>^i, 3 -3— F^>>M1/^ 4-3- 

2 3-^;w^>^i/S, 4-;>wws 

2-kHo^>S?JHi, 4-kFn^^>-7m 2-^b 
25 3^>^>^;i^ 3-* h^i/^>> f ;vs, 4-^ b^rV^>v;i/S, 3, 4 

h^^o^;^ 2-hU7^D^5 : ;K>^^ 4-hu^;v 

Sx 3 hn^>>?;i/S> 4--hD^>7M, 2 -^>77^>> ? ^S, 
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>v-i';i/T^y^>> ? ^> 2- (2-^;v^-D>'^n;i/) x^mi* 2- 

2- (2-^0071^) X^;VS, 2- (3-^OD7x^l/) X3=- 

)vm. 2- (4-^nn7x-JV) x^;v*, 2- (2 -r/n^mx^) x 

^;VS, 2- (3-7*0^71^) X^;i/S, 2- (4-7nt7x-JW 
X^;l/S, 2- (2-3-F7x^) X^)V«> 2- (3-3-H^rcX 
)V) X^;PSv 2- (4-3-F7x^V) x^;vs, 2- (2-hU;w) x 

2- 2- (4-^j;v) x^vs, 2- 

(2-x^;v^^x;v) x^;i* .2- (2-kFn^y7x-JW x^;w 
gg; 2- (4-tHn^rS>^oix;W x^;v^ 2- (2-^Ki/7x^ 

X5F;VS, 2- (3-/h^>7x-JV) x^;i/^, 2- (4-*h3^> 
7i-jV) X^;i/S> 2- (2, 4-y^*>'7i^) X^;i/S. 2- 
(3, 4-^b*y7x-jV) X.^)Vm. 2- (2-hU7Mo^^ 
7l -jV) X^;l/S> 2- (4-hU7Mn^?Jl/7x^l/) x^;i^, 2 

_ (4-^>^;i/^^->7^x;p) x^;kS, 2- (2--hn7x-JW x 
2- (3--hn7x'JW x^;i/^, 2- (4-xbn^xx;v) 
x^;i/», 2- (2-y777x^) X^S, 2- (3-y7/7x- 
;V) X5P;l^ 2- (4-y7/7x^JW X^S, 2- (2-T-fe^;VT 
5 ; 7 x^) X^;l/^ 2- (3-7W7577X-JV) X^S, 2 

_ (4- 7 ^)vr^yy^)V) x^jvs, 2- (4-^>^^7$y 

7xx;i/) X^;i/S, 3- (2-7M07x^V) ZfuM)V^ 3- (4- 

7Mn7x^) ^ntf;v«, 3- (4-^na7x^jW y°u\±)Vm. 3 
- (4-7nt7x-JW yntr;i* 3- (4-a-H7x^) 7u\i)\> 
i 3 - (2-^nn7x^) :/ntf;i/^> 3- (2-/^y7x^) 
ypfc!;V^ 3- (4-^F+y7x^) 7°DHm 3- (3, 4-v 5 ^ 
h^y7x-JV) 7"DtfM, 3- (4-hU7;Vta/^7x-;V) 7°U 

tr;i/^, 3- (2-hU7Mn^Wx^W :/nk?;i/^ 3- (4-x 

hD7x-ji/) 7°Dt:M, 3- (4-^yyy^=-)V) y°u\d)vm, 3- 
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4-a-H^>v?;v^ 2-^^;v^>v ? ;ua, 4-^)V^>^)V 
3, 4-^^h^~>^>^^ 2-hU>';^n^^;v^>> f ;v 

10 -7tfJV7S>/^>^M, 2- (2-t7;^n7a:-)V) X^Wt, 2- 
U-^Jl^n^x;!/) X^;V», 2- (2-^DD7x-JV) x^;va, 
2- (4-^dd7x-JV) ji^)vm, 2- (2-^n^r^3ix;i/) x^;v 
2 - (4-^u^7^x;p) x^;i/«> 2- (2-3-F^3ix;W x^ 

2- (4-3-F7X-JW X^;VS, 2- (2-hUJW X^;V^ 
15 2- (4-hU;V) X^;VS, 2- (4-tFn^>7i-JV) X^;i/^ 2 

- (2-^h^>7x^ji/) x^;v^ 2- (4-^h^>7x^) x^;v 

2- (3, 4-^h^>7x^l/) X^;VS, 2- (2-h'J7MD 

^?;V7xzijV) x^;i/S, 2- (4-h'J7Mn/Wx-;v) x^;i/ 

^ 2- (4-^>»+'>7x-;i/) X^;VS, 2- (2-xba^xX 

20 ;v) x^;«, 2- (4-xhn^ix;v) x^;vs, 2- (2-^>7;7x 

-;K> X^;VS, 2- (4-y7/7x^) X^S, 2- ( 2 - Tir^ 
7 5 ;7x^V) X^;VS, 2-.(4-7tW$/7x^V) X^ST 

MfBR 1 ©IiXttl«©7U-^SiH ftrfEA r (Df^^ti® 

25 7U~Jl/^<h|W]irr?&3.> 

(I) ©R 2 tK^JS^T^S*^ R^R^^UT^JB^b 
WT=b£^o R 2 ^7K^M^©^^ ^ (I-a) T?^nSN-tft-3 
-75;i7WXXTJ^^. R^R^^'&bT^Sr^l"^ 
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^nn^^-r^^^ ^ (i-b) T^$n^>N-«m- 2-^tf^nu> 
(i) <dr 3 x.z$r 4 \*> tn^nmiLVx. *mm^ «mxte# 

10 mflER 5 <7>«^X«*«m©T;Wr;USttt, jt&ffBR 1 ©glX^ti© 
15 («*.fcf. Current Medicinal Chemistry, 6, 955 (1999)) . &fc. * 

^mmn7kftBfcfo\z&\,)Tmm~rz><k&m (i-w «^tn 2- (2- 

(Can. J. Chem., 53, 41 (1975)) , &V>"e> -?-n£xX5MWbbT 2 - 
h^5/^;i/tf^U> ? ><h&b (Can. J. Chem., 65. 2722 

20 (1987)) , ^n^^>^;wbt-§Ji^ic:«fcoT^a^a^'a-^m5i5§ 

(*£<£>###! 3 KHBic) o 

Mtec^Ar, R\ R 3 , R 4 ^R 5 §tt5M (I-a) ©jyfc^jt LT 

25 3-^>^;i/y^/s&mx^;vxxer;K 
3 - ^ > t a y mm. n - :/^;pxx 

3 -^>^;i/T5/SS^2 - ^DDl^VXXfJK 
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3_^ > c ?; i /T ^y||^2, 2, 2-hU7;i/tDX^VXXfJK 
3 -^>^7$;j|j| 2-^7/XfJVXXTJK 

3 - (4-^nn^>> ? ;vT^/) ism^^;vx7s-T-;K 
5 3- (4-7Md^>^v75/) ism^^vx^T-;!/, 
3- b^^v^vr^y) ^m^^vxx^K 

3 _ (4-kFD^>^V) T5/Ki^^XXf;k 

.* , 3_ (3, 4-">?^>^>/^;>s>;v) ?=• y|g®bwvx;^;K 

10" 3- (3, 4-^^W>> ? #^->^>^) rsVBi^^XXr^' 

. 3- (4-xhn^>^;v) r== /B&m*^vx;*^;K . 
3- (i-7i^x^w T5 7ism^^;vxx^;K 

3 - (1- (2-^nn7i^W x^;i/) /BSMpWVxt^K 

3 - v ^~)v* ^)vr ^ j mm* ^vxxt;k 
3 - h uwa yism^^xx^K 
3 -^>^75 ;^>^>H^^vxxfJK 
3 -ys-^^VT'^y^o^^x^XX^K 
20 3 _/^>c;;i / 75;/<>^>i2, 2, 2-h'J7MDXWXr^ 
3 _ (4_/ 7 nn^>v ? ;VT5 7) ^>^>i^^xxfJV 

3 _ (4 _^^^>^i / 7$y) ^>^>i^^x^t;k 

3- (4--hp^>s?;V757) ^>^>tXfJVX^f;k 

3 - ^>s?;i/75 ; A^-y->i^^xxfM 
25 3 -^>^75 ;^^t>ix^xxf;K 

3-^>^;VT5 7^-y->m2, 2, 2-h'J^nnx^XXfJK 
3_/^>^;V75/ / \ d M*>M2, 2, 2-h'J7Mnx^XXrJK 

3 -/<>i/^7$y-4 -^^;v^>-^>^y^ x ^^^ 
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17 



3-^>>>;V7 57-4-7- =?)\,^ > ^ >m n - y n tf;VXX x;k 
3 -/^>v;l/T^ 7 - 4 -7>^;i^>^ >in -^JVXXtJV, 

5 3 -^>i?;i/75 7 - 4 -7^;V^>^ >M 2 - ^nnifjl/X^riK 



10 3 _ (2-^^)V^<>^)i) -4-7^^>*>m7^;vx7^;k 

3 _ (4-y^;v^>>?;V) - 4 - / >S^f JVXXf^K 
3- (2-7 b^'OvW -4-/?M^>i^^XXf;K 
3 _ ( 3 -y h^^^O^V) 7 5 / - 4 - ^?M>^ Jl'XXf 

15 ;k 

3- (4-7 h^^>> ? ;V) 75 / - 4 - ^f JK>^ >H/f^XXf 

3 _ (2-^aa^>^;v) 75 ; - 4 - ;k>^ >t^xxf;K 

3- (3-^on^>^) 75 ; - 4 - >ix?JI/XXfJK 
20 3- (4-^DD^>5?iW 75 ; - 4 - ^f JK>^ >t^fJVXXf;k 
3 _ (2-> r n ; E^>^;V) 7 5 y - 4 - ^ f JV^ >^ >f ^ f Jl'XX tJK 
3_ (3-^n ; t^>^;i/) 75 7-4 - ^^K>^>i^VXXfJK 
3- (4-yu=e^>Z^)V) 757-4 -y^K>^>^XfJVX^fJK 

3- (2-^;i/^-n^>^;v) 75 y - 4 - ^^;k>^ >t/^xxf 
25 ;k 

3- (2--bnWJV) 757-4 - /5 : M>^>i/^XXfJK 
3_ (4--hDWJW 75 / - 4 - ^fM>^ >t^f iVX^rJK 
3 _ (2-7 b^^>>?;l/) 75 7- 4 - ^f M>^>t/^VX7f 



3 -^>> ? ;V75 7 
XXfJK 



4-^^)V^>^>m.2, 2, 2-h'J7MaxfJV 
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;k 

3- (3, 4-^*h*^>^V) 7a/-4-^fM>^>i^W 

3- (3, 4-*^U>V**^>z?)V) 

3 _ ^ ^ y - 4 - ^ p u%&M* f^x7 t^K 

3 _ ^ ^ ^ y _ 4 _/7 o n|&^X^;i/XX ^ JK 
3 -^>i?;V75 / -4-fc H n^r^SSm^^VXX^K 

3-^>^75y-3-7x^V7*nW>Sln-7fJVXXf^ 
3 _^ >i ;;VT5 7 - 3 -7x^O W>in -t^WXfJK 
3 -^y^jVT^y - 3-7x^7 , nW>i2-^nnx^VxXTJK 
3 -^>-^75 ; - 3 - 7xx^n iit>« 2 , 2, 2-HJ^nnxrF 

^JVX7fJK 

3 _ ^ y - 3 - v xx;i/7"a tf * >m 2 - y X^^XXfiK 

3- (4-^h^^>v ? ;VT^/) -3-7xXjV7"nk^>fy^X7, 

5 t-;k 

3- (4-tHo^>^V) 7S;-3-7xX^7°DHt>iy^X 

3- t4-*rw>VM 7^-3-7xx;V7nW>^f«f 
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3- (3, 4-z?*h*>"<>z?)V) T^/-3-yx.~)V7u\£*>Wl*^ 
3 _ (3> 4-*?-U>V**r^>z?)\<) T^/-3-7xn;i/yntf^-> 
5 3- (4--hn^>^JV) 75^-3 -7x-JV^nlft>i/W^T 

3- (i-^x-;vx^;i/) 75 ; - 3 - 7x^;v^d >n^^xxf 
3- (i- (1-^7^) T^/-3-^xx;v^Pif^->m^^ 

10 ^X7fJK 

3 _^ :7x -; l/ ^^;vT5y-3->'xx;v^ , ntr^>m^^;wxx^;i', 

3 _ h ij^;KT 5 y - 3 -7x^JV7°D k°t>t^^XXT;K 

3 _^>^;vrs / - 3 - (2-^;V^-n^o:x:;i/) tf^->my ?iVxx 

15 3 _^ > ^; VTay _3_ (4->';v^-n>'x.x;v) ^nt°*>my^x7, 

3-^7xXJW^75 7-3- (4-7M07xz;W 7°Dt!t>^ 

20 f^XXfJV, 

3 _^ > ^ ;VT5 y _ 3 - (2-^DD7xXJl/) 7 x^7°n tf^>m^ ^ 

3 _^y,j jV y^ j - 3 - (4-i7DD7xX;V) 7xXJV7°nt!t>i^f- 
Jl'XXfJK 
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5 

3-^>^7$;-3- (4-^h^>7i^) ^ntr^-^^^uxx 

3-^>yJV75;-3- (3, 4-^h^>7x-JV) ^Ut:^->m^^ 

3-^>^7$y-3- (3, 4-^h^>7xx;W 7nw>^xf 

15 JUXtJK 

3 -S^^niX^^^Ta 7 - 3 - (3, 4-v 5 ;* h^r~> 7aiX;V) :/ntf3- 
3-^>^l/75/-3- (3, 4-^fl/>^^7x-JW 7 p nt°^> 
20 3-^>y;i/75;-3- (3, 4-^fl/>»^7i-JV) 7°nt?t> 
3-^7x^^757-3- (3, 4-^f U>y^'>7xXjW ^ 

3-^>^;i/7$;-3- (4-hu;i/) ynt!^>m^^;vxx-T-;K 

25 3 -^>^7$;-3- (4-hU;i/) 7 , DHt>iXf;VXXr;k 

3 - y7x-JV7WS;-3 - (4-HJ;l/) 7°nt!t>i^^X7>f 

;k 

3 -^>> ? ;UT^y - 3 - (2-hu;v) ^ntt^/^xxfJK 
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3 -/^>y^75; - 4 - (4-7MP7x^V) §H^?Jl'XXfJK 

3 -^>v?jl / 7 5y -4- (4-^OD7x^JV) ISi^5 1 ;l'XXf;K 

5 3 -^>^;i/T^ 7 - 4 - (4-3-h*7xx;W ggMpWVXXxJk 

3 _^ > ,^;| / y^y-4- ( 4 - ;* h3r~>:7 xXJV) ISMpWI'XT^K 

3 _^>^;Kr 5 y-4- ( 2 b^rv^^x;]/) ISM^^XX^K 

3_^ > ^;i / y. 5 y-4- (3, 4-^^h^yx.=-)V) Bt^WXf' 

10 3_^ > ^;vy^y-4- (4-kFP^>7xx;i/) il^f^XXf^ 
.3 _^ >S?;1/T5 j - 5-7xXM>^>@I^^VXXf;K 

;k 

3 -^>^;vt^ y - 5 - (4-^nn:7xx;i/) ^>^>t^^xxf 
15 ;k 

3 -^y^jiy^y - 5 - (2-7Mn7xXjW ^>^>^f^XXf 
3-^>v?;V7=* y-5- (4-^h^>7xXjW ^>^>t^f^X7>T 

;k 
;k 

3 y _ 5 - (3, 4-^h^>7xXjV) ^>^>^^^ 

X7fJK 

3- (l-7xXJHfJW 75 7 - 5 - 7x"M>^ JVX7>f 

25 ;k 

3 -^>Xk H U JV7S./- 5-7xXM>^>I^fiVXXf>'K 

3- ( 1 -^rcxjVx^ji/) r^y-4-^onism^^vxxT-;v, 

3 -^>xt H U )V7 5. 7 - 4 - 1: H n^viSMx^UXX^Mk 

3 - (1 -^rcxjl/X^MV) 7S;-4-tF n^yitxf^xxrJk 
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3 _^>Xt H 1) 7 - 4 - 1 HD^^lXfJl'X7,r;K 

3 _ (i - 7x -;vx^;w) 75y»WXfJK 

3 _ (i-7x^X?JV) 7S / - 4 - /f >H^f JVX^t;!/, 

5 3 -^>Xt H u ;vts y - 4 - ^ f M >^ >tX^JVXX fJV, 

3- (l-i-y^jv^^v) T^yssm^^vxT.^w 
3- (2-^-7^;m^;w 7^yfK^^xxrJK 

3- (2-^-7^;V^^V) 7SM>^>i^ffX7fJK. 
*3 — -(2-^7^^^;Wl 757 - 4 - JK>^>f ^^X^r^> 

3 -^>^V75 J fSM^^XX^K 

3 -^>^75 ;isix^vx^f;k 
15 3-^>> ? ;i/T5/iS^2-^nnx^;vxx^;K 

3-^yZ?)V75.;mM2, 2, 2 - b U ^Dnx^VXXfJk 
3-^>^75yS12, 2, 2-h'J7MnxfJVXXf;k 
3 _ ( 4 -^on^>^75y) »»*3\>Vx;WK 
3 - (4_ 7 jvtn^>^75/) iSm^^VXT.^K 

3 - u-^wwosw /ism^^xxtmk 

3- (3, 4-5?* h3r~>^>vUV) 75 y SH^fJPX^fM 

3 _ (3) 4-*^i/>^^^>^;v) 75;it/^xxr;K 

25 3 _ (4-XhD^>^) 75;ii^WXfJK 
3- (1 —fy^JV^JV) 75;§f^^XXfi!/> 
3 - (l-7i^XfJV) 75/BSi^WXfiK 

3- (l- d-^-y^) x^;i/) 75;»i^^vx^fM 
3 - 5*7 xx;v* 5 y it^f^x^ x;k 
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3 - ^ > >>;i/y ^ / ^ y# ^x^xt^jk 

3- (4-^h^>^75;) ^>^>m^^x7,^;K 
5 3- (4 - -hD^>^7^;) ^>^>ix?;vxxr;k 

3 -^>>?;i/T^/^\=|r-y->M2, 2, 2->U7MnxfJHXf;K 

10 3 -^>^;vT5y-4-^^;v^>37>mx^;i/x^^;K 

3 -^>^75; - 4 -^)V^>^>W.r\ -t^WXfiV, 

3 _^ >e ;;l / 7 5 y-4-^f;K>^>t2, 2, 

15 3-^>^;VT5y-4-^^;^>^>m2, 2, 2-hU7MoxfJV 
XXtJK 

3- (2-^;w^>^;w -4-^fM>^>i^^vx^T;K 
3 _ {A-^)V^y-J)V) -4-^^;i/^>^>M^^;v-x7>7 i ;K 

3- (2-* h*v^>>W -4-^W>^>t^^VX7fik 
20 3- (4-*h*y^>i?M 75;-4-^W>^>i^fiVX7f 

;k 

3 - (2-^DD^>^) 7^ / - 4 - ^^K>^ ^i^XXfJV, 
3 - (4-^UU^>yjl) 7$/-4-^^K>^>f^?^X7TJK 

3- (4--hn^>^V) 757-4 - ^^jv^>^ >i/f;vxxfjv> 
25 3 _ (2-*h*y<>>>)V) 75/-4-^^M>^>i^X^r 

3 _ ( 4 -^ h*y^>i?)i) Tsy-4-^^;i/^>^>m^^;vx7.^ 
;k 

3 _ ($ t 4-i?*h*>'^>¥)\') 75/-4-^?M>^>i/^X 
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3- (3, A-t^vyztttfovM r^/-4-^)i^>^>m.^ 

3 _ ^ ^^vy ^ / - 4 - # n n B&M^ 7=-;k 
5 3 >$;ji/75 y - 4 - ^ a at ixf;i/xxfJK 

3 _^>^V75 y - 3 - 7xXJl/yn 3MVXX^;k 
3 - ^>^l/75 7 - 3 - 7xXJ^D t!t>txf ;VXXfM 
3 _^>^;v:r^ 7-3- 7i^i^n 2 - # DDXfJVXXfiK 

10 3 -^>^7> / - 3 - 7 xXJ^n k^>H 2 , 2, 2-hU^Dax^ 
JI/XXtMK 

3 - ^>^75 / - 3 - 7xX;V7°a Ht>t 2 , 2, 2-h'J7MDX 
f^XXfJk 

3-^>^;v7^y- 3-7xxjP7"nt:t>i2-^7yx^x7>f;K 

15 3- (4-^h^>^75y) -3-7xXJl/yaW>iy^X^ 
3- (4-kh*a+^>^) T5/-3-7xx;i/yntf^->m^^;Vx 

7fJK 

3- (3, 4-^^h^^>^V) 75;-3-7xXjV7°nHt>^f 
20 J1/X7TJK 

3- (3, 4-*^>^#*>'^>> ? ;l/) T^y-3-^^XJV^Dt!^> 

t^^;vxxfiv^ 

3- (l-^xx^x^;!/) 75y-3-7xx;V7°aHt>i^^Vxxr 

25 3 - ( 1 - (1 -^:7^) X^;V) 75;-3-7xXjV7*nk^>l^ 
JVX^tJK 

3 -^7xXJWW5 y - 3 -7xXJl/7"nlft>iy5 1 Jl'X7;fJK 

3 — h ij ^;vr$ 7 - 3-7xXJV7°D K^K^^VX^M 

3 -/o^y^y - 3 - (2-7Kn7xxjW ^'□tf^->m^^VX7. 
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3-^>>?;i/T^y- 3- (4-7MD7x^) :/n tf^-y-m^^kx* 
3 -^>y;i/75y - 3 - (4-7^tn7ir:;v) yntf^>mx^;vx7, 

5 

3 - ^7x"JM ^;i/T 5 / - 3 - (4-7MD7x-JV) :/n 

10 3 -^>yJl/75 y - 3 - (4-^DD7x-Jk) ^niX^n tf^^^^ 

3-^>^75y-3- (4-kh*D+y7x-Jl/) y*n tf:t>M*^;kX 
T^k 

3 -^>^;kT5 y - 3 - (2-tHD^>7xz;v) :/nt!;t>Mx^;kx 
15 y;^;k 

3 -^>y^75 7 - 3 - (2-^h+y7x^) tt>m.*^)V2LX 

•^;k 

3-^>^757-3- (4-^h+i/7xZJl/) ~?U\L7!r>n*?-)Vtt 

T-;k 

20 3 -^>^;kr^y-3- (4-/h^>7xr:;i/) ^ntf^->^x^;kxx 
•5^;k 

3 -yJyniXjky^kT^y- 3 - (4 h^y^mx;!/) :/Dfc:;t>m* 

^;kxx5=-;k 

3 -^>yJV75y- 3 - (3, 4 -i?* V*i/7 ^~)V) :/n fc^y-M*^ 
25 Jl/X7fJK 

3 -^>yjk75 7- 3 - (3, 4-^ h^y7x-jV) T'aift^Xf 

;kxy;T-;k 

3 -y7xZJM?Jl'75 /- 3 - (3, 4-^h^y7x"jW 
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3-^>^)V7^/-3- (3, 4-/?U>^^7i-JV) ^Dtft> 
3 _ / ^ > ^ ;]/T5 y _3_ ( 3 , 4-^^-!/>> ? ^'>^x-;i/) ynHt> 
5 3->?7xnJMfJV75y-3- (3, V>^t^>7xXjW .7" 

3-o^V75;-3- (4-hu;V) ^Dtf^>mx^;kx^-T-;K 
io ;k 

3 _^ > ^ ;l/7 ^ y _ 3 - (2-hj;v) yntf^>m^^;vx7,^;K 
3 r s;-4-7 xx;nsm^^;vx^-?;v, 

3 _^ >i ;; l/ 75;-4_ (4 -7MD7xX;W SSK^WI'XXtJK 

3 _^>^75y_4_ (4-^ h^->^rcn;i/) it/fjl/XXfJK 
3 _^> i ?;i / 75/-4- (2 h^r->7niXi;V) ISM^WVXXtMK 

20 3 -/OyjV7$;-4_ (4-kFa^y7xXJW it^^X^rJk 
3 -/^>^75 ; - 5 - 7xXJK>^>t/5 1 ;l/XXf>'K 

3 -^>z?)i<rs. j- 5 - (4-y)V3rv.7^~)V) ^>^>i^f^xxf 
25 ;u 

3 -^>yjP75; - 5 - (2 -^;^D^X— JW) ^>^>i/f^X7xT 
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3-^>^;V75 7-5- (2-^h^>7i^V) ^>^>H^^HXt 

3-^>^;vT=y- 5- (3, 4-^h*^7x=jv) ^>^>m^^;v 

3 _^>xt FU;17T5 7- 5 -7x^^>^>i^?^^^ 
3 _ (1 _7 X= jn^) 75 7- 4-^an»^xxf^ 
3 t F U JV75 7 - 4 - b H n^g&^x^JVXX^K 

3 -/<>Xk H U ; - 4 - >txf Jl/XXriU 
3 -^>i?JV75 7 sm^^Vxx^JK 

3 _^>^75; - 3-7xx;v^d h^>^*5p;vx*-t-;v 

3 ^ y - 3 - "7 i^V^D tt>f Xf Jl/X7rJV 

(4-7Ma7ix;W 7"nlf*>i^^xx 

(3, 4-^fl/>^>7xXjl-) ^D^> 
(3, 4-^fl/>^>7xx;V) 7*Ot!t> 

3 _ ys> > 5 y ^ > 37 >^ y ?^XX 
3 - ^ > 5 7 ^ > 3? >^x^;vxx T^K 
3 -^>^;VT5 7 ^it>M7^;vxx^;K 

3 -^>i?jV75 7^>fX^X7T;K 

3 -z^^^^y^y _ 4 - y ^ ji/^ >^ >t ^ f ;vxx r^k 

3 - ^ > :7;77 5 7 - 4 - > ^ 71X^^X7, 



3-^7^1/757-3- 
3-^7^1/757-3- 
3-^>^;V757 - 3- 

t71/ 

3-^77JV75;-3- 

3-^77^757-3 - 
fX?JVX7>fiK 
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t5IB©Ar, R 3 , R 4 &tfR 5 (I-b) ©JW*« 

1 - 2 - afr If^nu >m x^Vxx tvJK 
l-^>>?;i/-2-7jN^:tr^nU>m2, 2, 2-hU^nPX^X7,7- 

! _^ >5 ? ;l/ - 2 -Tfr^H^Zl U >m 2 , 2 , 2 - h U 7;Vtnx?JVXXr 

!_ (4-pt^;i/^>^;l/) -2 -^tf^xMJ >K/f^XXrJK 
1 - (kHD+^>^;W - 2 -^^^3 U >HX^VX7r;K 
1- (3, 4-^kHD^^>^V) -2-* ; Elf^3y>l^fM^f 

x _ (4-^nn^>> ? ;v) - 2 -^e^n'j >f^^xxfM 
! _ (4-^;u^-n^>> ? ;v) -2-* ; et:^3U>^xwnxf^ 

x _ _2-3^ ; &lf^xiU>M^^VXX-7 : -;K 
1- (3, 4-5>*h*5"*>5W -2-^t!^XiU>m^^XX^ 

1- (3, A-^V>-J^^>^)V) -2-* i EK^3U>«^9 t ;VX 

i _ (4--hD^>^v) -2-* : &tf^xiu>m^5 l ;vxx7 : -;K 

l_ (i -^-:75f;v*^;i/) - 2 -**WJ >i^f;vxxr;i/, 
x _ (2 -2->^ ; &tf^xiu>^^^;vx7.^;K 
i - (i - 7x zjn^) -2-jjN ; et!^xiu>^^;i/X7,^;K 
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i_ (i- x^) -2-#^t:^xiy>BbWwx;*^ 

5 l-HJ^;>-2-* ; Efc^xiU>M2, 2, 2-h'J7JVtnxf;i/XXf 

! -ys-^^- 2 -^tf^xi U >H2-^DDX^X7f;K 
1 _^ > ^;V_2-^tr^XlU>m2, 2, 2-h'J^nDXfJVXXf 

;k 

15 1 _^ > ^_2-^H^3'J>12, 2, 2-h'J7Mnx^X^f 

1- (kFD^^>^Jl/) -2-^H^3U>^X^;VX7^;K 
20 1- (4-*h*5"*>5>;V) - 2 'J >»^^XXf ^, 

i_ (4--ho^>^;v) -2-* ; &tf^xiu>^^^;i'Xx^;K 

!_ (l - 2 -tJn^tH^XI u >i^^x^fiK 
!- (1-7x^X^1/) - 2-* ; &tf^3U>^^^X7,-T-;K 

l- (l- ii—i-y 9-JV) x^;i/) - 2 - >^^fji/X7f 
25 ;k 

! 2 -Tfc^Etf^Xl U >fX?JPX7r^ 
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1- (l-7x^XfJl/) - >t/fJVXXf;K 

UlBlRTtta:«fe«©U^— tf, KKfrSUXtt^a-j 5 ^:* (Pseudo- 
monas) SjMT^* U Amano PS X>lM ivfrSSO . 

^) , ti> s J^ - yy$— Z'rJft (Candida antarctica) £r@iH£i~£U 
10 n—V'W*.tt> Chirazyme L-2 (nr>atti)«) > mz&&V 

*? .yy$~2^-4tl (Candida antarctica) sa«fc-j"*U/^--i?*««6ffi* 

15 twflBiin7k5M»**©«ffl*tt, K&m (i) ig^t, #£b<«o. 

l~1 0 0 0mg, It:^L<Sl~2 0 0mgT^, 

20 £ns 0 ***»fcbTifcffl«»&fctt, ^r*ft^* an 

fc^ttSiirT'fe&V*- MI3iim*©^ffl*«> ^« (ID lmo ltMb 
T, #?£b<te:0. 5~1. Omoim 



WO 03/085120 



PCT/JP03/04437 



31 

0. 0 5-0. 5mol/l^D, M©pHH $ffU<^4-9, 1 
£$f£b<&6~8Ta53o 

n-^-^^>, ~>^n^>^>, ^^n^it>, isvu^yzymvm 
n _^-y-> x n _y\^>, v-/7D^>^>, ispn^tt^ HVX>. 

(I) lgiC^bT> £?£U<te2~2 0 OmK MKI0?£b< 8 Om 

1 T&£o 

TKXfilttlmlt^UT, $?£b<teO. 1-1 OmK JOdJ?£b<te 
0. 5~5mlT&£o 

^bj©*ptk^s^«> ^j^.^ fls^ft (i) > wmmmmmsmm 
h<D2m^mm) zm&isx, m.wvfsi^^K^^^m(D^m\z^xfft> 

jt%w<DtwmmRmz&^xmznfr\t&m (in ^iM^ti (no 

&m (in) ©fl^tut«#t*ut*JHJ*5. ^ne>«> h#t\ 

IKS* * 7 A7 D7 hif 77 ^ 
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32 

^W<DjJ07jc4W5?Sli&lCcfcoT#e>nS^^I (II-a) ©M#0!l£bT 

^#^14 (RXliS) - 3-^>^;i/T^/IS^ 
^#^14 (RXBS) -3- (4-^nn^>^75/) 
.fl^MStt (RXSS) -3- (4-7Mo^>^V75y) 
^fSf .(RXSS) - 3- (4-^h^v-^>^;VT5 7) 
ft^fete (RXttS) -3- (4-kFn^r^>^W 7$yif! 

(rx«s) -3- u-^)v^>^)V) Ts.ymm, 

Jt¥ft& (RXBS) -3- (3, 4-^^h^r^>^)V) 75/i 
(RXttS) -3- (3, 4-^5 t W>^**^>S?;W) 



15 yt¥fg& (RXttS) -3- 
^iStt (RXteS) -3- 

yt¥m£ (Rxiis) -3- 

^iStti (RXttS) - 3- 



(i -i-z7^)V^)V) 75 yi 

(1 -7x^l/X^) 75 

(l- (2-^nn7i^W xgMU) 75 ya& 



20 ^Stt (RXttS) - 3- (1- X^;P) 757SS1 

(RXtts) - 3-5?^ i-;v^f;v7 ay mm. 
yt^fefe (rx«s) - 3- hu^T^/ism, 

(Rxiis) - 3 -^>-j)vr^y^>^>m> 

yt^ftfe (RXttS) -3- (4-^OD^>^75;) ^>?>M, 
25 (RXSS) -3- U-*h*f<.>z?)V) 757^>! 

(RXttS) -3- (4--bn^>^) 75y^>37>m, 

yt^mfe (Rxus) -3-^>^)V7s.y^\^>m. 

(RXftS) 



- 3 -^>^;i/75; - 4-^)V^>^>Wt^)V3L 
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3fc#?S«i (RXBS) -3- (2-*^;VS>SW) -4-jWWS>*> 

5 **Stt (RXHS) -3- (4-^fM>^) -4-jWW<>*> 

3t^fl&tt (RXBS) -3- (2-*Mr3"*>S>;W 7^y-4-^W 

'■ 

io >^>m, . *** • 

(Rxas) -3- (4-^h^^>v ? ;w rsy-4-.?wws 

?6#f£'14 (RXttS) -3- 75y-4-/?JK> 
15 (RXttS) -3- 7S/-4-jWV*> 

ft«HSi (rxss) -3- (4-^dd^>^) r^y-4-^^;i/^> 

(RXttS) - 3- (2-^D=E^>5?;W 75;-4-^fJK> 

20 * >H % 

(RXtts) -3- (3-^n^>5?;w / - 4 -pwi^> 

ft^m®. (RXttS) -3- (4-^D^>^) 757-4-/^JK> 
25 (RXttS) -3- (2-7^n^>^;W 757-4-^fM 

^#^14 (RXttS) -3- (2-nhD^>v J ;V) 75/-4-.?WW*> 
ft^'ft (RXttS) -3- (4--hn^>^) 757-4-^^K> 
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»*«tt (RXtts) -3- (2-^h^^>^;v) T^y-4-^^;v^ 

JfcWStt (RXttS) -3- (3, 4-*^l/>S^*^>^;i/) 75/- 

10 ^rf(RX«S) -3-^>^7^>-3-7x^n^>i 

^^Stt (RXftS) - 3- (4-^h^>^75/) -3-7x^V 

(RXttS) -3- (4-kHO+W^) T57-3-^^n 
15 (RXttS) -3- (4-*^;i^>^V) 75/-3-7x^ 

3te*«tt (RXttS) -3- (3, 4-$>*Mr5"WW 

ft^fe®. (RXttS) -3- (3, 4-^^W>^^->^>v ? ;V) 75 y- 
20 3-7x-;i/7'Dlft>^ • 

3tt«Ht (RXBS) -3- (4--hn^>^jV) 75/-3-:7x-JK/ 

(RXttS) -3- (l-7x^X^) 7$;-3-7x^V7 

25 (RXttS) -3- (1- (l-i-yT-fr) X^;W 757-3- 

^x-JK/ntf^M*, 

##^44 (rxss) -3-^^xn;v^^;VT5/-3-7x^;i/ynif^ 

(RXttS) - 3-hUW5/-3-7x-JV7DW>^ 
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3GWStt (RXtts) -3-^>v;vTay-3- (2-7^71=^) 

ft^ffitt (RXBS) -3-^>y^T57-3- (2-^07x^) 

' 7i^7 , nH^>t, ' * 
3»j&tt (RXBS) -3-.^>^T^/-3- (4-^DD7i^) . 

10 ^xn;vyntf^>m. 

*WStt (RXSS) -3-^>y^7^;-3- (4-7*0^71^) 7 

*tf9NStt (RXBS) -3-^>^;VTS/-3- (4-a-F7x=)P) ^ 

15 3fc^iStt (RXBS) -3-^>y^75/-3- (4-tHn^7i= 

#*Stt (RXBS) -3-^>^757-3- (2-kHn^>7x^ 
jW 7°nt!t>ll, 

ft^jgtt (rxss) - 3-^>> J ;vray-3- (2-* b^->7x^w 
20 7°nt:t>i, 

ft^HS- (RXBS) -3-^>^VT5y-3- (4-* b^V7xZJl/) 
ft^JStt (RXBS) - 3-y7x^/^75y - 3 - (4-;*b^> 
25 ft^m& (RXBS) -3-^>^T^y-3- (3, 4-^h^/7x 

ft^iSte (RXBS) -3-^^x^;i/^^;VT^y-3- (3, 4-S^h 

^->7x^W 7n\Z-*>M* 

(RXBS) -3-^>^VT^y-3- (3, 4-*^l/>>^* 
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3-i?7inJMW5/-3- (3, 4-^?l/>yt+y7i-JV) 7 

5 m> 

^?g't4 (RX«S) - 3-y7x^W5; - 3 - (4-MU1/) ^ 



(RXttS) -3-^>^75/-4- (2-7^n7x-jV) 
15 3fc#*£tt (RXliS) -3-^>^V75;-4- (4-^a7x^) B& 
(RXttS) -3-^>^75;-4- (4 -3- F:7x:2/W @§ 

20 urn, 

ft^iSte (RXSS) -3-^>^75;-4- (2-* b*v7x-JV) 
(RXttS) -3-^>^;VT5/-4- (3, 
25 ftWtt CRXttS) -3-^>^VT5/-4- (4-kHnWi= 

jv) mm, 

ytmste (RXtts) - 3 -^>^75 ; - 5 - 7x^;k>^>I, 

ytSffite (RXttS) -3-^>^V757-5- (4-7^07x^W 



WO 03/085120 

yt^m& (rxbs) 

5 ft^tt (RXteS) 
^#^'14 (RXUS) 
ft^igtt (RXttS) 

io ^>?>m.. 
yt&m& (rxh:s) 

ft^Stt (RXteS) 
15 ftStJgtt (RXliS) 
(RXttS) 

asm. 

20 (RXttS) 
3fc#8H4 (RXttS) 
3fe«H4 (RXtiS) 

(Rxas) 

25 }£#?gf£ (RXHS) 
(RXUS) 
(RXttS) 
(RXttS) 
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3 -^>y^75 7 - 5 - (4-^nD7x^V) ^ 
3-^>> ? ;VT^y- 5- (2 
3 -^>> ? ;VT$y- 5 - (4 h^y7x-JW 
3-^>> ? ;i/T^y-5- (2 h^>7i-JW 
3 -^>yjl/75/- 5 - (3, h=^>:7x 
3- (l-7x-JHfJW 75;-5-7x^JK 
3-^>XfcF 1 J;VT5/-5-> r x^;i/^>^> 
3- (l-7x^HWV) T5/-4-^nnS§ 

•3- (1-7x^X^1/) 75/-4-kh'P+y 

- 3 -^>Xk F U )V7S. J - 4 - 1 F P^r^lS^, 

- 3 - ^ >X t F U )V7 5 7 ^ 

-3- (i-7x-jnf;W 7ay-4-/fM> 

- 3 -^>xt f u;kt^ / - 4 ^)^>^>wt, 

-3- (i-^-7^;vy^) 75 7» 

-3- (2-j-7^)V*^)l>) 

-3- (2-^-75 t ;^^;w r^y^>^>m> 
-3- (2-j-y?-)V*^)V) T^y-4-y^;i/^> 
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yt¥m& (RXtts) -3- (i- n—ry^-M x^;v) 

5 (RXKS) -3 - (4-^nn^>> f ;VT^/) S*& 

^Stt (RXttS) -3 - (4-7;VtD^>^757) 
*Wfitt (RXttS) -3- (4-^K^>^75/) 

(RXttS) -3- (4-bFn^>^V) 75/if> 

^ffitt (rxms) - 3- u-*nv*>&M Ta/ssm, 

10 (RXttS) -3- (3, 4-i?*h*is^>i?)l>) T^S^M. 

3fe*Stt (RXttS) -3- (3, 4-*^U>5?**^>z?)l>) T5/» 

Jtt^SHt (RXHS) -3- (4-nhn^>^;i/) rs-yssm. 

3fe*«tt (RXtts) - 3- (i-^-^^;v^^;u) x^/s&m, 
15 yt&m& (rxss) -3- (i-^x^;vx^;v) t^/M, 

^«tt (RXtts) -3- (l- (i-tKWW x^;v) T^yism, 

(RXtts) -3- (4-^nD^;i/75;) ^>^>m 

20 JEWStt (RXttS) -3- (4-^h^r^>^T57) ^>?>M. 

yt&m& (RXtts) -3- (4-nhn^>y^75y) ^>^>m, 
(RXtts) -3-^>^;i/T^/ y \^>m, 

^96«tt (RXttS) -3-^>5W75/-4-*^;WS>*>**' 
#¥fiH* (RXttS) -3- {2-**)\*<>&M -4- 

25 

^#^14 (RXttS) -3- t4-*9-Jlr«>&M -4-*W*>*> 
(RXttS) -3- <2-*Mr$"*>5»W -4-*^)l^>*> 
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(Rxias) -3 - u-*h*$"*>&M 

JteWtt (RX»S) -3- (2-^DD^>^) 75/-4-^M> 
5 3ft*Stt (RXttS) -3- 75/-4-^M> 
«Ht (RXiiS) -3- (4--bD^>^V) 75/-4-^W> 
(RXIi'S) -3- (2-*h*S^>^ 7$y-4-^?M 

10 >#>WL* 

>G*«tt (RXf4S) -3- (4-*Mr5"*>5>/» 757-4-^K 
3fe¥flHS: (RXI4S) -3- (3. 4-5>*Mr5^>5>/tt T5/-4-*_ 
15 3fe*iStt (RXI4S) -3- (3, 4-^U>5?**5/^>^) 73/- 

(RXttS) -3-^>^V75y-4-^DDif, 
3tWtt (RXttS) - 3 -^>3?;V73 / - 4 - k Fn+'>««, 

(RXttS) - 3 -^>i?;V73 / - 3 - 7xr;^Dkt>E 
20 ft^feJStt (RXttS) -3- (4-^h^r~>^>^T^/) "3-7x-JV 

(RXttS) -3- (4-kh*n^>^W r^/-3-^^z: 

3fc*fiH£ (RXttS) -3- (3, 4-5>*Mr5""<>S>/W 7S/-3- 
25 7xn;vyn.tf^->m> 

3WStt (RXttS) -3- (3, 4-*3 t W>3*S-*5'«*>5>/M 73/- 
3 -7J-;^nkt>», 

ftWtt (RXftS) -3- (l-7i^XfiW 757-3-7x^ 
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(RXtts) -3- (l- (i-^-7^-;w x^;i/) 

(RXttS) - 3 -y7x^W5y-3-7x-;^oW 
5 %&m& (RX«S) - 3 - h U 7 - 3 - 7x^;^n t!t>E 

yt^m®. (Rxiis) - 3 -^>^;i/7=iy- 3 - (2-7MD7x-;w 

. ^p (RXfiS) -3-^>v?;VT5y-3- (4-7M07x-;W 
10 (RXttS) -3-y7x-JWW5/-3- U-7)V*U 

yt¥f£& (RXliS) -3 -^>^;VT^y-3- (2-^Dn'7i^) 

^#^14 (RXteS) -3-^>S?;l/7^y-3- (4-^no7x^V) 

15 7x^V7*nlft>E 

ft^iSte (RXttS) -3-^>yJI/75/-3- (4 — k Fn^5/7xn 

(RXI4S) -3 -^>y^75/-3- (2-kHn^>7x- 
;W 7°nift>E 

20 3fc3*f£te (RXttS) -3-^>v ? ;VT^y-3- (2-^h^>7i^) 
ft^tt (RXttS) -3-^>7;V75;-3- (4-* h^>7x^) 

(RXttS) -3-77x^W5;-3- (4-*h4^> 

25 7i^iV) 7°oW>^ 

3WiStt (RXttS) -3-^>^75/-3- (3, 4-^h^>7x 

-;W 7'ot!t>E 

5t^iStt (RX1SS) - 3-^7x^^1/75 7 - 3 - (3, 4-i?*h 
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3t^ft, (RXttS) -3-^>^V75y-3- (3, 4-*9-U>V**r 
3fe*«tt (RXttS) -3-i?7x^MW5;-3- (3, 4-**V 

ft, 

ft¥EH£ (RXttS) -3-^7x-JWWS/-3- (4-hU;i/) "7 

• .. a^yrn. ' . . . " ■ . . 

10 ft, 

ft^tt (RXI4S) - 3 -^>5?;l/7 5 / - 4 -7i^»K, 

3£3&flH£ (RXttS) - 3 -^>> ? ;VT^/-4- (4-7)V*tiy^~)V) 

mm, 

yt^m& (rxbs) -3-^>> ? ;vr^/-4- (2-7Md7x-;v) 
15 mm, 

ft, 

ft«H4 (RXIJS) - 3 -^>^;Vy^7-4- (4-^h^>7x-JW 
SSft, 

20 ft^JStt (RXttS) -3-^>7;V7^;-4- (2-^h^'>^i^;V) 

mm. 

3fc£fiH4 (RXSS) -3-^>^75;-4- (3, 4 b^T^ 

-;i0 ftft. 

(RXI4S) -3-^>yJV757-4- (4-tHD^>7x- 

25 ;W SSft, 

yt^m®. (rxbs) - 3 - -0^75 ; - 5 - 7xz;k>^ >a 

ft^ffitt (RXBS) -3-^>^VT57- 5- (4 -^;i/^-n^x^;v) 
^>^>ft, 

^^'14 (RXBS) -3-^7;V75/-5- (4-*na:7x~;i') ^ 
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(RXUS) -3-^>y>»l/75y-5- (2-7JVtn7x-;W 
5 ^>3?>^ . 

(RXtts) -3-^>5?;vt5/- 5- (2-* 
^<>^>^ 

«tt.(Rxns.). -3-^>^;vray- 5- (3, 4-m^7x 
(RXtts) -3- (i-7x-;vxf;i/) r^y -4-?uum 

It 

15 (RXIJS) -3-^>XkHU^7^y^>E 

ft^JStt (RXttS) -3- (l-7x-;VXfJV) 75/-4-^W> 

(rxss) -3-^>xt Fu;vr^y-4-^^;^>^>mi? 

20 jefcSf*b<tt, 

(rxss) -3-^swrs/Kit 

^^14 (RXttS) - 3 -^>y^75 7 - 3 - 7i^7D t!t>SI^ 

(RXtts) - 3 -^>v ? ;vrsy-3- (4-hj;w yatr^-> 

It 

25 3fc«H§i (RX«S) -3-^>^75/-3- (4-7Mn7x^) 
ft^tf (RXBS) -3-^>^;VT^y-3- (3, 4-^^U>> ? ^ 
(RXBS) -3-^>SW7S/-3- (3, 4-^^!/>> ? *^r 
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ytm&& (RXtts) - 3 -^>^75 y - 4 -y^;i^>^ >m 

5 T££o 

*^MOiHl7K4HIRJiBTJR>SU^^ofc*RJ^©^'^to (III- a) Gb^ 
m (II- a) £«jffi<D:i4£il&#ffii*&W1~£) ©A^itbTH 0O*.fck 
■ •^flHt (SX«R) - 3 -^>^7S y S§t^ WXfiK 

3tt^Stt (sxhr) -3-^>^;i/T^/l&Mx^;i/X7^;k 

3»EH£ (SX^R) -3-^>v ! ;i/T5/S§mn-y^;i/XX5 : -;K 

yt¥i£& (sxteR) -3-^>> ? ;vT^yiS^n-^-^^;vxx^;K 

(sxttR) -3-^>> ? ;i/T^yssm2-^anx^;vxxT-;K 

3t^4Stt (SXteR) -3-^>^;i/T5/SSm2, 2, 
15 jKHT^K 

(SXttR) -3-^>^;VT5/KK2, 2, 2-h'J7MPX 

ft^stt (sxur) -3-^>> ? ;vT5yHsm2-^T7x5 l ;i/xx^;K 

(SXSR) -3- (4-7nD^>^757) SSm^^xX^ 

20 ;k 

(SXiiR) -3- (4-7Mn<>^75/) |§i^^;vx7, 
(SXtiR) -3- (4-/h^>^75/) BHt^^X* 
25 ft^JStfi (SXliR) -3- (4-tFD^>^V) 75 7^^ 

3WisH£ (sxttR) -3- (4-y^;i/^>^;v) T^/f&m^^xxT- 
;k 

tt^jgtt (sxttR) -3- (3, 4-^^h+^>^v) r^w**^ 
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ft#*§14 (SXteR) -3- (3, A-^V>^^^>^)V) 
ft^tt (SX«R) -3- (4-xbn^>>?;i/) T^ySS^^^xXT- 

5 ;k 

ft¥fiH£ (sxteR) - 3- r^yii^^xxf 
- '^sste (sxteR) -3- u-^xji/x^) r^ymm^J^^'r 

10 (SXIiR) -3- (1- (2-^nD7x^V) XrP;V) T^/BS 

(sxteR) -3 - (l- (l-i-y^)V) x^;v) r^/ssm^ 

(SXteR) -3-^>^7$y^>^>SI^^XXfJK 

tax^xxf;k 
20 (SXSR) -3- (4-^na^>^;VT^y) 

x^fJl/ 

(SXteR) -3- (4-^h^^>> ? ;VT5 7) 
yt^mt (SX«R) -3- (4-XhD^>^757) ^>^>1X?JV 

25 x;*x;k 

^fe'ft (SXteR) - 3 -^>^;VT5/^it>M^^;VXX^K 

^#^14 (SXttR) - 3 -^>^75 7 ^lJ*>tX^XXfJK 

(SXteR) -3-^>> ? ;VT^/^it>M2, 2, 2-hU^n 
DXfJVXXfjK 
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yt^m* (sm) -3-^>> ? ;vr5y^it>m2, 2, 2-hU7jp 
(sxhr) -3-^>i?;v7^y-4-^^;v^>^>m^^;vx 

yt^m 1 ®. (sxsr) -3-^>> ? ;vT^y-4-^^;v^>^>mn-y^ 

10 JVXXtJK 

mtt (SXttR) - 3 -^>^7^y - 4 - ^f M>^>tn-^> 

15 ft^iStt (SXttR) -3-^>^75/-4-^JK^>il2-^P 

(SXSR) -3-^>^75y-4-^fJK>^>f 2, 2, 
2 - h U ^nox^VXXrJK 

3»iStt (SXBR) - 3 -^>^75 y - 4 - ^^K>^>i 2 , 2, 

20 2 -hU7 )V3r o x^i/xx 

(sx«r) -3- (2-^^;v^>^;w -4-pww^>^>m 

(sxkr) -3- (3-*^;w*>sw) -4-^^;v^>^>m 
^^;vxxt;k 

25 (SXSR) -3- (4-^)V^>^)V) - 4- *?)W>*>M 

^^XXfJK 

*Wtt (SXSR) -3- {2-*b*$"<>&M -4-*W<>*> 
t^fJVXXfJK 

JWflltt (SXttR) -3- (3-*h*5"*>$W 7S7-4-^fM 
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yt^fefe (sxhr) -3- (4-^ h^r^>s?;w 7s;-4-/5 i ;k 

3te^iStt (SXteR) -3- (3-^DD^>yJW 7 - 4 -^;i/^> 

Sfc^iSte (SXttR) -3- (4-i7noA>^) TS7-4-^^;V^> 

10 yt^m®. (SXSR) -3- (2 -ZfU^>z^M 75/-4-^fJK> 

yt¥m& (SXliR) -3- (3-^n^6^>^;v) 75/-4-^f;K> 

^Stt (SXttR) -3 - (4-^n ; E^>^;i/) 75/-4-^W> 
15 ^>iXfJl/X7f;K 

(SX«R) - 3- (2-7)VjTU^>V)V) 7$/-4-*3\>w* 
>^>f^^XXfJk 

Ste^fgtt (SXSR) -3 - (2-xhD^;W 75 7-4-/fM> 
^>t^^VX7r;k 

20 (SXBR) -3 - (4-xhDWJW T^J -4-*^)l^> 
d?>MpWl/XXx;K 

(SXHR) -3- (2-*b*;>^>>W 75;-4-/fM 

>^>i^f^xxfjv, 

ft^Stt (SXttR) -3- (3-* h*$"<>&)V) 75;-4-^fM 
25 fJl/XXfJk 

ft^Stt (SXttR) -3- (4-*Mr5/^>S>;W 7S7-4-^fJK 

>^>m^^;vxx^;K 

(SXttR) -3- (3. 4-S>*h3r5"<>3>;lO 75/-4-^ 
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3fcWHfc (SXSR) -3- (3, 4-*^V>S^^>^>^;l/) 75/- 
ft^iStt (SXttR) -3-^>z?)l7^S-4-t7UUMM*^)VJLX'T 
5 ft^iSte (SXttR) - 3 -^>^75 7 - 4 - ^ o n§Ixfjl/X7r 

ft^tt (SXBR) - 3 -^>>?JV75 / - 3 - 7iXJ^n W>f 

(SXttR) - 3 -^>^75 / - 3 - 7x^nlft>tXf 
15 3te^i4 (SXttR) -3-^>^75y-3-7xX;V^Ptft>tn- 
ft«MSi (SXttR) -3-^>i?;PT5/-3-7xx;i/^ntf^>Bln- 
(SXttR) -3-^>^;W75/-3-7xx;^ntf^>ifen- 

20 t7f;vxxr;v> 

(SXttR) - 3 - ^>>?;V75 y - 3 - 7iXJl/7*Db:t>» 2 - 

yt¥m& (SXttR) -3-^>> ? ;VT5y-3-^xx;^ntf^->@l2, 
2, 2-hU7onxfjVxXfJK 
25 3^iStt (SXttR) -3-^>^75y-3-7xXJV7oHt>i2, 
2, 2-h'J7MDX5 1 ;l'XXfJK 

ft^gft (SXttR) - 3 -^>^75 y - 3 - 7xx;V7DEt>K2 - 

~>y/x^jvx;^;K 

(sxttR) -3- (4-yh^>7;v7$y) -3-yx^v 
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ft^sjStt (SXttR) -3- (4-tFD^>^) 757-3-7X- 
)V7 n fc^ >^7WVx;WK 

^shs- (sxttR) -3- (4-^^;^>> ? ;v) 75;-3-7x^ 

Ste^igtt (SX»R) -3- (3, 4-$^*Mr5^>5W) 757-3- 
• (SXttR) -3- (3, 4-^^W>^.^>^>^) 757- 

3 -7xx;K/ntr^>$?7^vxx^;K 

10 T^fStt (SXttR) -3- (4--hD^>^V) 75;-3-7x^ 
ft^Stt (SXttR) "3- (l-7x^X^) 757-3-7x^1/7° 
%&m& (SX«R) -3- (1- (1-^-7^) X^;W) 757-3- 

15 7xx;v7°ntf^->M7^;i/xx^;v, 

MHt (SXttR) - 3 - i?7x^V^ W5 7 - 3 - 7x^7*DHt 
>m^^7l^X7N^;K 

(SXttR) - 3 - h U ?;V75 7 - 3 - 7x-^7D k't>i^? 

20 (SXHR) -3-^>y;i/757-3- (2-7Mn7x-;W 

7"6#fStt (SXttR) -3-^>^75 7-3- (4-7MD7x-^) 
7*nt:t>i6^W^TJK 

ft^-ft (SXttR) -3-^7^75 7-3- (4-7MD7x-JI/) 
25 7*atft>ftxfJHXf;K 

ft^qgtt (SXttR) -3-77xXJWfJV757-3- U-7)\s*U 
7xXJW 7°ntt7i7fJVX^fiK 

^#^'14 (SXSR) -3-^77JV75 7-3- (2-^nD7xXJW 

7xxji/7ot°t>i7f;i/X7 l f;K 
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(SXBR) -3-^>^757-3- (4-^nn7x-JV) 

5 7^?gtt (SXttR) -3-^>^T^/-3- (4-H-H7x-JV) Zf 
(SXttR) -3-^>^T5/-3- (4-tHn^>7x- 

10 ;v) ^ntf^->^x^;uxx^;K 

ft*«H£ (SXttR) -3-^>^;VT^/-3- (2-^h^>7x^) 

7"Dt:t>i^f;vxxf;K 

^flltt (SXttR) -3-^>^7^y-3- (4-/b^>7i^W 
15 3t^flHt (SXttR) -3-^>^V75y-3- (4 H^>7xXjW 

:/n Vf3t->»x3\>vx*7^k 

(SXttR) -3-^7x^W5;-3- (4-*h^> 
7i-JV) ^nt!^->m^^VXXxJK 

ft^JStt (SXttR) - 3 -^>^V7^y-3- (3, 4-^h^>7x 
20 x;V) ^nHt^fraT^ 

yt¥f£& (sxttR) -3-^>v;vray-3- (3, 4-^h^>7x 

7 , ot!t>ix5 : ;i'XXrJK 

(SXttR) -3-^7xXJ^W$^-3- (3, 4-5?* h 

25 ift^tt (SXttR) -3 -^>^;i/7^/-3- (3, 4-*^>iWr 

(sxttR) -3-^>^;vt^/-3- (3, 4-*^i/>5Wr 

y7x"Jl/) 7°Dt B t>iXfmf^ 

3WStt (SXttR) - 3 -77xx;WW^y - 3 - (3, 
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yt^mt (sxiiR) -3-^>^;vt^/-3- (4-hu;w y°u\z-*> 

ft^tt (SXteR) -3-^>^;i/T^y-3- (4-hU;l/) T'ntf^^ 
(SXBR) -3-^7i^W5/-3- (4-hU;i/) ^ 

. T^^stt (sx«r) -3-^>i?;vT.5y-3- .(2-ku;w ^ntf^-> 

10 Sfc^iStt (SX«R) - 3 - ^>^;V75 y - 4 - 7ix;i/«^^X7xf 
^?£14 (SXIiR) - 3 -^>^V75 y - 4 - 7x^HiXfJHXf 

;k 

(SXteR) -3-^>> ? JVT^/-4- (4 -yjv^ruy^)V) 
15 i&mpWkX7^;k 

i^fjvxxf;K 

20 ft^te (sxteR) -3-^>s?;kts/-4- (4-a-H:7:c-;i/) is 

t^f;VXXrJK 

(SXHR) -3-^>^75y-4- (4-^h^>7i^) 

25 ism^^;vx:xx;k 

^^-14 (SXteR) -3-^>^l/75;-4- (3, 4-^h^>7i 
(SX«R) -3-^>^757-4- (4-kFD^>7i- 
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^f^tt (SXttR) -3-^>^T^/-5- (4-^;V^n^i-;V) 

(SXttR) -3-1>i?)V7B.S-5- (2-^b**/7i^) 
3ttWtt (SXttR) -3-^>y^75/-5- (3, 4-^^>7x 

^>^>1/5 1 jI/xxt;k 

15 3fe3*fiHt (SXttR) -3 - (l-7xXJl,X^V) 757-5-7xXJK 
3feWtt (SXBR) - 3 -^>Xk H'JiV75 7 - 5 -7xx;K>^>t 

^?;vxxt^, 

3fe*Stt (SXttR) "3- (l-7xXJVX^) r5/-4-*naW« 
20 ^^VXXrJl', 

3fe9NStt (SXBR) - 3 -^>Xk H U ^75 y - 4 - k H n*->Blx? 

ft^igtt (SXttR) -3- (l-7xXJVXf;W 75 /-4-kKo^> 

g&&x^;i/xxx;K 

25 %*flH£ (SXttR) -3-^>XtHU;P75/-4-fcPP*'>»mx^ 
Jl/X7fJK 

ft^-ft (SXttR) -3 - (l-7xX;HfJV) 75/»WXf 

(SXttR) - 3 -^>xt f u;i/7a;^>^>i^^xxT 



WO 03/085120 



PCT/JP03/04437 



52 

yt^mtk (sxh:r) -3- (i-7xn;vx^v) 7^;-4-^f;K> 

ft^te (SXSR) -3-^>Xt H'j;V75;-4-^^M>^>»X 

5 ^Jl/XXrJK 

(SXttR) -3- Cl-±y^^)V) 75/»fl^W^T 

"' (sxiJR) -3- (2-^-^^;v^^;p) ra/sssM^vx;*^ 

;k - . . , 

id (sxtti) -3- (2-*7^;ioWW 75y^>^>t^^ 

(SXHR) -3- (2-^-7^^^) 75/-4-^fM> 

3WStt (SXttR) -3- (1- il-iry^)V) xf^7^;-4-^f 
15 JK^^^t^^XZfJl/ 

ft^EHfc (sxttR) - 3 -^>^;V75 /it ^^xxt;k 

3fc¥8H£ (SXSR) - 3 -^>y;l/75yitXfJVX7fJK 

(SXSR) - 3 -^>^;V7$ ; B»n - t^f ;Vx^rM 
20 &#fS«i (SXttR) -3-^>'> ? ^T$yiSm2-^unx^;VX7 > ^;K 
^^'14 (SXttR) -3-^>^7^yif 2, 2, 2-h'J^nnx? 

(SXttR) -3-^>> ? ;WT^/ISm2, 2, 2-hU7MDX 
fjl/X7fik 

25 (SXttR) -3- (4-^nn^>^75;) M/^VXXf 

3^Stt (SXttR) - 3- (4-^;i/^D^>^;VT^7) W^f^XT, 
(SXttR) -3- (4-* b*?$"0&fr7SS) WK^^VXX 
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yt¥m& (sxsr) -3- (4-t >*n^v^>^) 7s;i»^^x 
(sxsr) -3- (4-^^;v^>> ? ;v) rs/ss^^vxxf 

5 ;k 

(SXttR) "3- (3, 4-S?*h*S^>5W) 7^/»^ 
3fe#8HS (SXSR) -3- (3, 4-*^l/>5>**3<*>3>/W 

io (sxttR) -3- (4-zhD^>^v) r^/s&m^^x^T- 

;k 

(sxttR) -3- (l-^^snoww r^/s&Bbwi'XXT- 

;k 
15 ;k 

tt^SHS: (sxsr) -3- (l- (i-i-y^)V) x^;v) 75 /HIM?- 
3fc*£flH£ (SXHR) - 3 - $?7ix;w y Bt^^xxfM 

#¥8H£ (sx«R) -3-^>v ? ;vt5/^>^>^^^vxx^;k 
20 (sxsr) - 3 - /^>^75 ;^>^>tx^;vxxf;K 

^JStti (SXIiR) -3 - (4-^DD^>y;V7S;) ^^aft*^ 

3Wfitt (SXtiR) -3- (4-yh^>^V75/) ^>*>@£^ 
JVXXfiK 

25 XMHS (SXSR) "3- (4--hn^>^T5/) ^>^>KxfjV 

(SXSR) - 3 -^>i?JV75 / a*u->»^ 

(SXSR) - 3 >yJP7 S / t>txf ^XXfJl/, 

yt^m®. (sxsr) -3-^>^75;aw»2, 2, 2-hu^;i/ 
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5 XfJK 

(SXttR) - 3 / - 4 - /f M>^>i2 D 

10 ^ffitt (SX^R) -3-^>^75;-4-^f;K>^>t2, 2, 
(SX«R) -3-^>^;VT57-4-^^;V^>^>fife2, 2, 

2 - h u 7;vtDx?;vxxf;K 

3W»tt (SXttR) -3- (2-^^^>^W -4-*?)\"l>*>n 
15 /fjVxXf^K 

*WStt (SXttR) -3- (4-*7)V*>i?)V) -4-*mi>*>M 
^fjVxXfJK 

«fcJStt (SXttR) -3- (2-^h^>^>^) -4-^;V^>^> 
20 3t^Stt (SXttR) -3- (4-*Hr3"<>3»» 

^Wtt (SXttR) -3- (2-#UU^>i?)V) 75/-4-^fJK> 
(SXttR) -3- (4-^nD^>5?;W 75/-4-/fM> 

25 ^>i^f;vxxf;K 

(sxttR) -3- (4-xho^>^) r^y-4-^^;^> 

^>i^f;vxxr;K 

(SXttR) -3- <2-*Mr5"*>5»» 757-4-/fM 
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ft^iStt (SXttR) -3- (4-*h*3^>$?;tt TB.y-4-^)V^ 
^#^'14 (SXttR) -3- (3, 4-S?* b^>^>>W r^y-4-* 
5 (SXttR) -3- (3, 4-^^l/>^^r^>^;V) 757- 

yt¥m& (sxur) -3-^>^)vr^/-4:-^uamm^)VJi7,^- 

yt^feft- (SXKR) - 3 -^>y;i/75y-4-^ODitX5 1 Jl/XXt 

10 ;k 

ft^SISi ( S XUR) - 3 -1>VfrT 5y-4-kF D^->»H^ f^XX 

7fc#«'l4 (sxur) - 3 -^>^;vy^y- 3 -y^-;i/^ntf^>m^^ 

15 (SXfiR) - 3 -^>^75/ - 3 -^-^Dtf^ggX^ 

%&m& (SXUR) -3-^>^75/-3-7xXj^ntft>i2- 

^□nx^JVx^fJK 

^Stt (SXttR) - 3 -^>^V75;-3-7xXj^DW>l2, 
20 2, 2 -h'J^nDX^l/XXfJk 

(SXUR) - 3 -^>^75 ; - 3 - 7xXJ^D W>12 , 
2 , 2-h'J7 ;i/^t n i^;nx t-;k 

ft#?S4£ (SXUR) -3-^>v ? ;VT^y-3-7x-;^ntf^>m2- 

25 (SXUR) -3- (4-^ h*~>^>>>JKr^y) -3-7xXJV 

tf ^ ^Jl^x^fJK 
ftSffite. (SXUR) -3- (4-kFD^>^) 75/-3-7xX 
)V~7U tft>i^^VX7,f;k 

(SXUR) -3- (3, 4 h*$"S>S?;W 7^7-3- 
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#*JSte (SXttR) -3- (3, 4-^^W>^**^>^) 75/- 
(SXtlR) -3- (l-7xXjHfJV) 75;-3-7x-J^ 

je^Stt (sxatR) -3- (l- x^;v) 757-3- 

. (SXBR) - 3 - ^7x-JW^75 / - 3 - yx-JVT'D t:^ 

io ft*«tt (sxiiR) - 3 - h u ?;V7 a y - 3 - 7 x-;i/7°n h*t >f ^ ? 

Sfc^flHS: (SXBR) -3-^>^75/-3- (2-7^ta7x=JV) 
5<£#f£tt (SXHR) -3-^>^7a;-3- (4-7Mn7x^;W 
ft^fgtt (SXfiR) -3-^>^757-3- (4-^;i/^-n^x^;v) 

7°o if t>ixf;nxf;K 

(sxsr) -3-^7x-;MW5/-3- (4-^;v^-o 
7x-jv) ^"ntfrr>m^^;vx7.^;K 

20 (SXttR) -3-^>yJl/757-3- (2-7QD7x^W 

7x-JP7"Det>ll^f^X7xf;K 

Ste^-I* (SXttR) -3-^>^;V75/-3- (4-^nD7x^) 
T^^tt (SXBR) -3-^>^75 7-3- (4-kHn^>7x- 

25 )V) :7a tf s^xxt^, 

(SXttR) -3-^;V75/-3- (2-tFn^>7xX 
;V) 7°Dtft>fxfJ>xXTJV, 

T^ffitt (SXttR) -3-^>yJV757-3- (2 h^rS'^xx;!') 
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^ffitt (SXteR) - 3 -^>> ? ;VT5 /- 3 - (4-* h*~>:7:c.x;i/) 

y □ if >^x^;vxt; x;k 

5 Tfr^EHi (SXteR) -3-^7xn;W^7$y-3- (4-^h^-> 
(SXBR) - 3 -^>^;VT5 7- 3- (3, 4-^h**>7i 
^Stt (SXttR) -3-^>^75;-3- (3, 4-.^h*«>7x 

io ^ab:t>Hxf^f;K * * 

(SXttR) - 3-^7x^^757-3- (3, 4-5?* h 
.3fc#Jgft (SXttR) -3-^>^;VT5y-3- (3, 4-^^l/>i^^ 
15 (SXBR) -3-^>^T^y-3- (3, 4 -*3 t V'>3*a** 

(SXttR) - 3-y7x-M^75/-3 - (3, 4-*^W 

>^->7x-;W 7°at°t>ilx^x7T;K 

^#^14 (SXHR) -3-^>yJV757-3- (4-MJ;i>) ^ntf^> 
20 BM^X^t^K 

yt¥m& (sxiiR) -3-^>^;vt5/-3- (4-hj;w 7nt^> 

tx^x^fJl/, 

^*£14 (SXttR) -3-^7xX;P/W5y-3- (4-hu;v) 7 
25 (SXttR) -3-^>^75/-3- (2-hUJV) ^ntf^> 

^^jgtt (sxttR) -3-^>> ? ;i'T5y-4-7ix;vs§m^^xx^ 

(SXHR) -3-^>v ? ;VT^y-4- (4-7jVtn7xXJV) 
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(SXttR) -3-^>> ? ;Vra7-4- (4-^OD7i-JV) IS 

(SXftR) -3-^>^T5/-4- 

10 (SXttR) -3-^>^75/-4- (3, 4-5>* K4=->:7x 

*fc3*SH£ (SX8R) -3-^>y^75/-4- (4-th*D^>7i- 

SfcWtt (SXttR) - 3 - ^>^75 y - 5 - 7iXM>^ >t/fJV 
15 XXfiK 

(SXBR) -3-^>y;V7^y-5- (4-7;^a7ai=;W 

(SXBR) - 3-^>y>75;-5- (4-!?OD7x^V) ^ 

20 ^#^14 (SXttR) -3-^>^V757-5- (2-7^*n7xX^) 
>i/f;i/XXrJK 

(SXttR) -3-^>y^75;-5- (4-^h+y7xXjW 

>H^^X7ntJK 

(SXBR) -3-1>5?)VT$S-5- (2-/b+y7xXJV) 

25 ^>^>t^fJVXXf^ 

(SXBR) -3 -^>y ? ;VT5 7- 5- (3, h*is7 * 

3t#JStt (SXBR) -3-^>XtK'JJl'7^y-5-7x-M>^>i 

>f;i/xxfiK 
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yt^ftfti (SXI1R) -3- (l-7x^X^V) 7$/-4-^Dll 

;*^;vx;wk 

(SXttR) - 3 - ^>Xt H U ;V75 / - 4 - 1 H n^^lS^ 
^#^14 (SX«R) -3- (l-7x^VX^) 757-4-^fM> 

io ^;i/xx-^;i/r&tu 

T^^tt csxteR) -3-^>> f ;vr5yigmx^;vxx5 : -;K 

15 ^X7xr;V 

^fg'ft (SMR) - 3 -^>yJV75;-3-7x^7'nW>fXf 
JVXXrJV 

^fgtt (sxtiR) -3-^;v7s;-3- (4-hu;v) 7 p ntf^-> 

MtWVXXt^K 

20 Tfe^tt (SX«R) - 3-^>^;VT5 7-3- (4-hU;i/) 7°nk't> 

ixf;vx7>fiK 

(sxttR) - 3-^>^;vray-3- u-y)V-tuy^-)V) 

ft^ft (SX«R) -3-^>v ? ;VT^/-3- (3, 4-*^V>>^* 
25 i/7xxjk) yntf^->mp<^xx^ 

^filtt (SXttR) -3-^>^75;-3- (3, 4-^V>i?** 
y7xXJW 7oHt>ixf;VxxrJV, 

^^'14 (sxttR) - 3 - ^>^r 5 ;^>^>»^^x^f ^ 

^^14 (SXttR) - 3 -^>^75 / >ixf;VXXrJK 
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3te#flH3: (sxbr) -3-^>^;vr^/-4-^5 i ;v^>^>m^^;vx 

* Sfc, *»^©JPzK«'»RJ^^«toT#6»nS^'&«I (II- b) ©n«t 
ITU W&WU 

3tffit (RX»S) i-/^>s;;V-2-3iN^fcf^ziU>m, 
ft^JStt (RXBS) 1- (4-*^;VS>S>;tt -2-^H^U>E 
(RXI4S) 1- (kFo^^>^V) 

(RXttS) 1- (3, 4-^tHO^>^V) -2-3j^Etf^ 

ft^fgtt (RXttS) l- (4-^nn^>^W -2-* i Etr^nU>«, 
(RXBS) i- (4-7;v*n^>s?;W - 2 U > 



(RXBS) 1- <4-*h*5"<>3W -2-*^EK^3U> 



20 (RXBS) 1 

U >Bft, 

(RXBS) 1 

^©'14 (RXBS) 1 
25 Jte^gtt (RXBS) 1 
(RXBS) 1 
(RXBS) 1 
(RXBS) 1 



- (3, 4-^^ b^r5/^>5?;W -2-^^etf^^ 

- (3, 4-*9-V>5?tt5''*>&M -2-^^e 

_ (4 hn^>^;i/) -2-^tf^nU>^> 

- (1 -2-^ ; Et!^3liJ >H, 

- (1-7x^X^1/) -2-^^3'J>f, 

- (l- (2-^no7xx;v) x^JV) - 2 -tJ^e 
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10 



(RXttS) l- (l- n-iry^M x^;» -2-*^efc!^xi 

yt^m& (rxus) i-*jy*=.)v* ! ?)v-2-ttv^v>M* 

3fc^?£44 (RXliS) i-hU^;V-2-^tf^nU>m, 

(RX«S) i-^>^;v-2-*^H^xiU>M> . 

(RXttS) l-'(4-^^"^>^;W -2-^.^3U>i, 

ft^fStt (RXttS) 1- (hFn^>^V) 

(RXttS) 1- (4-^DD^>^W -2-^^U>t, 

^Mtt (RXttS) 1- (4-*h*->^>SW -2-^b!^U>' 



(RXttS) 1 

15 yt^m& (Rxss) i 
yt^m®. (rxbs) i 
yt^mte. (Rxiis) i 

(rx«s) i 

20 W,Zft%i\s<\*~ 

yt^m± (rxh:s) i 
(RXtts) i 



- (l-7xZJHfJV) -2-^^3U>t, 

- (l- (l-i-y^-M x^;v) -2-7jN^tf^3 

-^>^-2-*€^3'J>t> 



3t^Ht (RXUS) 1- (l-7i^x^W -2-^H^'J>t. 
25 ^Stt (RXttS) 1 - i?7i-;i/^^V- 2 - ^b!^3 'J >il 

*»WfiDjp*^R*T?K*b3^*^fc*R«©^* (III— b) 
m (n-b) £tt^©:£ft»#ie«*WT3. ) ©^JtbTH 0J*.fc& 
(SXHR) 1 -^>^ - 2 - ^K^n U ^^Vx^^K 
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(SXHR) l-^>v?;i/-2-* ; Et! /> <3iJ>mn-^;VXX^ 

5 

^tStt (SXttR) l-^>^;V-2-5f: ; etf^3U>m2-^PDX^;i/ 
IXfJK 

.^tt (SXttR) l-^>^;V-2-^t°^nU>m2, 2, 2-hU 

10 ^tt(SXliR) l-^>S>^-2-**t!^3U>tt2 f 2, 2-HJ 

(sxttR) i-^>^;v-2-^tf^xiu>m2->'Tyx^;v 

XXfiK 

^Ste (sxur) l- (4-^^;v^>> ? ;u) -2-5jN ; etr^xiu>m^ 

15 WXfJVS, 

(SXttR) 1- (kHn^>^W -2-^tf^xiU>mx 

(SX«R) 1- (3, 4-^tFD+^>^) -2 -*^fc^ 

xi u ^pWVxt.-t-;^ 
20 yt^m®. (sxhr) l- (4-^nn^>5?;v) -2-*=e^3U>*^ 
^;!,x7>t*;k 

ft^igte (sxsr) l- (4-^;v^-n^>^;v) -2-^tf^xiu>m 

x^VxXtJK 

(SXttR) 1- U-*h*Ss«>i>M -2-^bf^xiU>m 
25 ^fJl/XXfil/, 

*fc£JStt (SXttR) 1- (3, 4-5>*b*S"<>$W -2-TK^Etr^xi 

(SX«R) 1- (3, 4-*7-U>V**z"*>iS)V) -2-tf^E 

tf^n u >t^f;vx7fJK 
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ftSMgtfi (SXSR) 1- (4-^hD^>^) -2-^tT^nU>M^ 

K^m®. (sm) l- u-^^ioww -2-^tf^nu>m^ 

5 (SX»R) 1- (2—ry9-)V^)V) -2-^^U>t^ 

(SXttR) 1- (l-^xXJKr^W -2-* : E^3U>i^ 

. ^;i/x^-?-;k. . . •" . 

(SXHR) 1- (1- (2-^Dn7i-HxfJV) -2-^ 

io ^^nu>i^^tor;k 
. (sxbr) l- (i- (i x^;v) -2-^tf^n 

(sxiiR) i-^:7xx;v*^;v-2-^if^nu>^*^;i/x 

15 ^#^'14 (SXttR) l-hU^;i/-2-^tf^3U>m2, 2, 2-HJ 
7Moxfjl/XXrJK 

(SXSR) 1-3* (4-^h^>7zXjW 

xiu>M^^xx^;v 

20 ^fStt (SXSR) l-^>>?;V-2-^ ; tt!^nU>m^^;VX7.-7 i ;K 

(sxtiR) i -^>i?;i- 2 - ^^^ u >ix^jvxxfjv, 

%&m& (SXttR) l-^>v?;ix-2-^t 0 ^3U>^n-^-^^XX 

yt^ftfe (sxttR) l -^>>^-2 -*^t^3U -^nnx5P;v 

25 XXfJK 

3t*Stt (SXttR) l-^>^;i/-2-^tf^xiU>m2, 2, 2-hU 
^ DDXfjH7fJK 

(SXBR) l-^>5?;P-2-* : Eb!^3U>»2 f 2, 2 - HJ 

7 n xf^xx -^;k 
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^mit (SX»R) 1- (kFn^r^>^) -2-^qEH^3U>mx 
g^VXT^K 

(SXttR) 1- (4-^h^>^>^)V) -2-* J E^3'J>t 

^^tt (SX«R) 1- ' (4-r:hn^>S?;V) -2-*€^3U >»^ 
10 ^Ml/XT^JK 

(SXdR) 1- (l-^^^^^W -2-*^3U>»^ 

(SXSR) 1- (l-7x^XWW -2-* : EWJ>i^ 
f;PX7fJK 

15 3>fe«Ht (SXSR) 1- (1- X^JV) 

yt^fe®. (sxttR) i-^>^;i/-2-^ ; Etf^nij>m^^x7,7 : -;K 
20 (sx»R) i-^>^-2-^^tf^nu>^x5 : -;i/xx^;K 

^#^'14 (SXBR) 1- (4-/b^r'>^>^;V) -2-^H^'J>i 
3tt«Ht (SXttR) 1- (l-7xXJVX^;l/) -2-*t^3'J>l^ 
25 3t^tt (SXBR) i-S?^xX;P^^;V-2-3jN^Etf^3U>m^^;VX 

friz, mmm^mfx^mm^i^mKWimir^, ^mmomm^n^ 
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mmmi ( (R) - 3 - ^>^V75 y - 4 - ^ w>^>i^^xxr 

)VBOS (S) -3-^>-J)V7^y-4-^)V^>^>W.(D^) 

pH8. 0CD0. lmo l/L'J>»th'J^A*i«2mLfc, (±)~ 
5 3 _ ^ > c;;^ ? 7 - 4 - ^ f jK >^ ^^XXfJV l 0 OmgSrJP^. 

(Candida antarctica) fcHSif £ (C AL ; n^aSL 
Chirazyme L-2 ) lmg£in*., m#b&^£ 3 orT£J&£ii 

fc„.4 5 Stfkm ® Wfe'fc 1 *** 4 9. 9 % fcii b fcRf ,&"e, . Kfc»U&%\Z. 2 m 
10 o r/LM^TpH§nciItfct, > (No. 54 5) Tl 

i®U i;nD^A 5ml«lfe. ft e>nfc*fcfc*nn#;kk 2 0m 1 

^n^fa^KSr^U^^^^A^D^h^^^^- (Wakogel C-200 
15 A«) , ^OD*W^^/HV=9 8/2~8 0/2 0 (^*Jfc) ) T» 
«U (R) -3-^>> ? ;VT57-4-^^;^>^>^^^^^ 4 
2. Omg ( (±) - 3 - ^>^75 / - 4 - ^f >t^ - 

^)VMm<Dmm^=4 2. 0%) , (S) -3-^>y^75;-4-/? 
M>^>t3 7. 7mg ( (±) - 3 -^>^757-4-^^K>^ 
20 >K^^;VXXx;i/3S«P©¥«MX*=3 9. 8%) 

(R) _ 3 -^>y;V75/ - 4 - *9\;W*>* >i^WXfJ^^ 

9. 0 % e eT&ofco 
(s) _ 3 -^>^75 / - 4 -^^;i/^>^ >RS3Mtt*7A*I 
25 ^feiSl^^ O"? h y 7 -Sffiffi UT^^^itbfct ^ 5 9 9. 
2%e eTabofcc 

: ^fortyPAS (0. 46cm$X25cm, ^-f-fe;Hb#X^ 
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&J£ : ^r^ry/< W7u\£)V7)Vu— )V (=9/1 (WSJt) ) 
gf£5§ : 0 . 5ml /m i n 
UM : 30t 

5 3 -^>^75 ; - 4 - ^^;K>^>i 

*7A:+7;KD-Ph (0. 4 6 cmOX 2 5 cm, 
mm : (=1/9 ) 

. U >^-7Kp* U<7A4 0mM - 
p 'H 3 . 5 
10 : 0. * 5ml/m in 

(R) - 3 -^>^l/75 ; - 4 - ^5 1 M>3' JVX^f;K5«l 

1 H-NMR (6 (ppm), CDC1 3 ) : 0.90 (d, 3H, J=6. 8Hz) , 0.92 (d, 3H, J=6.8Hz), 
15 1.88 (dao, 1H, J=4. 9, 6.8. 6.8Hz), 2.34 (dd, 1H, J =8. 3, 15. 1Hz), 2.45 
(dd, 1H, J=4. 8, 15.1Hz), 2.89 (ddd, 1H, J=4. 8. 4.9, 8.3Hz), 3.66 (s, 
3H), 3.77 (s, 2H), 7.20-7.34 (m, 5H) 

,3 C-NMR (5 (ppm), CDCI3) : 17. 5, 18.8, 21.3, 30.2, 35.5, 51.2, 51.7, 
59.3, 127.2, 128.4, 139. 6, 173.4, 175.9 
20 MS (CI, i-C 4 Hj „ ) m/z: 236 (MH + ) 

7C*#*f ; Calcd. : C, 71.45*; H, 9. 00%; N, 5.95% 
Found: C. 71. 15%; H, 9. 21%; N, 5.88% 

(S ) _ 3 _^ > ^; 1/T ^ j -4-*^)v^>?>m<DM&mzsn : <DMK> 

25 1 H-NMR (6 (ppm). CD 3 0D) : 0.93 (d. 3H, J=7. 3Hz), 0.95 (d, 3H, J=7. 3Hz), 
2.05 (dew, 1H. J=4. 9, 7.3, 7. 3Hz), 2.31 (dd, 1H, J=8. 3, 16. 6Hz) , 2.41 
(dd, 1H, J=3.9, 16.6Hz), 2.88 (ddd, 1H, J =3. 9, 4.9, 8. 3Hz), 4.04 (d, 1 
H, J=13. 7Hz), 4.12 (d, 1H, J=13.7Hz), 7.30-7.45 (m, 5H) 
13 C-NMR (8 (ppm), CD3OD) : 16.9, 19.7, 28.3, 31. 7, 47.8. 58.8, 128.6, 1 
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29.0, 129.3, 133.5, 176.0 
MS (CI. i-C 4 H 10 ) m/z: 222 (MH*) 
Ttmftffi ; Calcd. : C, 70. 56%; H, 8. 65%; N, 6.33% 
Found: C, 69.28%; a 8.72%; N. 6.21% 

£ o t# e> nr^yt^mm. 9 9. 9%e e ^±©^#'i43-^>> f ;vy5/- 

4_^^;j / ^>^>^^^;VXX^;i/2 0 2mgS^/-;i/2mL^i 
U 2 0%;b^W^i»*2 2. 8mgm STMT'S 
10 J&3%fc<, 1» S^i^t^'f h (No. 5 4 5) -e^jgU, 

e>tife?ftTOH€:>'U^y;^^A^nvh^^7^- (Wakogel C-200 (IS 

»£> , ^dd*jva/^^;-;v=9 8/2~o/i 0 0 mmit) ) 

15 ^>^v75y -4-^^;v^>^>m^5 1 ;i'Xx^;i/S2P©#iiw=9 
0. 0%) ^t#^o #e>nfe^#?s«3-T^y-4-^^;^>^>m©it 

S£5fe& ([a] 2 3 D +2 7. 8° (C 0. 2 0, Me OH) ) fcy-h^sF 
n> (Tetrahedron., 5J. (45), 12237 (1995)) IzmM^nT^Z (R) -3 

20 8. 2 ° (C 0. 4 8, Me OH) ) <h^it^b^@B«^^bfe 0 

( (R) -3-^>^75y-4-^^K>^>i^^VXXf 

(s) -3-^>> ? ;i'T^y-4-^^;^>^>M©'&fiK) 

^^□^-y->lmLt7KlmL©^^lC. (±) - 3 -^>y^75 
; -4 - ^^;K>^>^^^X^tM 0 Omg^JP^.3 O'Cid^ofeo 
25 &>bnrcm&mzmum^fi>¥& • ryP-P^^Zi (Candida antarc- 
tica) £igM£-r&UA-i£ (CAL ; nS'afiU Chirazyme L-2 
£) ) lmg£tJP7U jf#b^^3 0t:«^. 1 0 0» IC** 
g^5 0. O^tll&HiT, S^^tl^2mo 1/L^m^iPx.T 
pH&liClStfct, "k^f h (No. 5 4 5) TiiulU ^DD*M5 
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m i -cm&vtzo nenfcitt^nn^M 2 omi ^mx^mmiasuPt 

VtitfJVtiy&Pu^htf^y'f— (Wakogel C-200 * ^nn^l/ 

5 V^^/-^=98/2~80/2 0 0g*Jt) ) ^ISU (R) -3- 
^>^75 7 - 4 - / >f^fJl/XXf^ 4 5 . Omg ( (±) 

_ 3 -^zy^j^y ^ y - ^ - >m.^)VJ^7.^)V^^(DmW^M 
= 4 5. 0%) , (S) -3-^>5?;KT5/-4-;*^;V<>*>Bfc4 1. 
9mg ( (±) - 3 - ^>^V75 / - 4 - ^^>^>P^?^t;V 
10 S2pOD^^S W= 4 4 . 6%) '£#fco 

(R) _ 3 _^>^75 ; - 4 - ^f;K>^>i^^xxf;v^ 

tztCZ 9 9. 0%eefil±t$o& o 

(s) _ 3 -^>^;VT^y - 4 -pWW^>^ ^ 

9 %e ei^±-eabofe 0 

Jj^J* : ^^JW^y^AS (0. 46cm$X25cm, ^-f -fejMfr^X^itfc 
20 ^#%tM) 

: ^it>/-r vynt:;v7;v3-;v (=9/1 og*Jt) ) 

gftjg : 0 . 5ml /m i n 
MS : 3 0 1: 

25 ^j^Ai^CD-Ph (0. 4 6cm$X2 5cm, 
: Tirh-hU;V/7jc (=1/9 (MJ*) ) 
U >»htK** U V A 4 0 mM 
pH3. 5 
§Sg^ : 0 . 5ml /m i n 
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mm : 2 5X: 

( (R) -3-^>^75y-4-/5 i M>^>*^^H^T 
(S) -3-^>^V7a;-4-^fM>^>f©M) 
5 DA^> 5mL 5mL0S^8«C (±) -3-^>$?;i/7S 

fciB'&HflcraWET?*^^ • 9 J* (Candida antarctica) £i£ 

S*fct**U>*-H? CCAL-; n->a.® v Chirazyme L-2 GSift£) ) lmg^ 

10 2%k^bfeB#^T> E^W:2mo l/LlimTpHSltCil 
bfc^> tMh (No. 5 4 5) TifciaU ^□D^AlOmlT'W 

feo #6nfcSffltK:^an*;VA2 0ml &jn*£j£WfttflSC**&fflaib;fc. 

15 ^n^h^^^^— (Wakogel C-200 (^pM) , ^DD^W^^/-^ 
= 9 8/2-8 0/2 0 CgSJfc) ) T?8HRU (R) -3-^>y;V75y 
_ 4 _^ W >^>f ^f;VXXf;H 9 2mg ( (±) -3—*>5?)l7 
5 y _4-^^;^>^>^^5 i ;VXXx;^2p©M I R^=4 9. 2%) , 
(S) - 3 -^>S?;V75 / - 4 - ^W>^>t4 4 3mg ( (+) -3 

20 - ^ > 5 / - 4 -■ * >?>m.* f^X7> )\,W^<»^-W3M= 4 
7. 1%) 

fe<t^59 9. l%eeT£>ofco 
25 (S ) - 3 -^>^JV75 ; - 4 - ^?M>^>il§^jH4* 7 ASffl 
to1tmmtM& D-?h^7-f-t*« bT^#MM£$'J^bfc£ £3 9 8 . 
4% e e-eS>ofeo 

3 -^y^jvr^y - 4-*^)V<>& >m^^^^ 
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ft^J* : ^ AS (0. 4 6 cm<£X 2 5 cm> #4 •fcJWt^XH** 

mm ^u->/^v^nif;i/T;v3-;v (=9/1 mmit) ) 

SE& : 0. 5m 1 /m i n 
5 MM : 3 Ot 

3 - ^>> ? ;vr 5 / - 4 - ^ >B. 

t)7h, : ^7;VCD-Ph (0. 4 6cm$X2 5cm, ^ttI4fS) 
igjft : T-tebnHJJV/zK (= 1/9 0g»Ji) ) 
U >m— tMI* U f 4 0 mM 
10 pH3. 5 

ffiM : 0 . 5ml /m i n 
:2 5t 

HlfE^J4 ( (S) - 3 -^>'^75 ;^>^>i^W^rMtf (R) 

15 - 3 -^>s?^7sy^>^>»o^) 

pH8. 0(D0. lmo l/LU>»th'J^*8«2mLlC, (+)- 

W&n&ffl^fcHfi*^*:'^- T>*-irr>rti (Candida 
antarctica) £jgiBfrs U A°— 1? (CAL ; n->afi> Chirazyme L-2 
20 A«) ) lms^tUA., «j^U^6 3 ®** 
lift;*** 4 7 . 5 %^Ufc0f,&T, M^C2mo 1 /Lmm^JD^T 
pHSlKlWSEUfcgL t^h (No. 5 4 5) TfltMU ^an*M5 
m 1 T^Ufeo #e>nfcItt^OD*M2 0m 1 £jjn^£/&«&^M** 

UA^7A^n7b^57^- (Wakogel C-200 0SA£) , ^DD3fc;V 
ii)// ^y_ jl/=98 /2~8 0/2 0 0£*Jfc) ) TiSt> (S) -3- 
^>^7$;^>^>t^^XXr;H 5. 4mg ( (±) -3-^>v> 

;i/Tsy^>^>m^^x7;^S2p®^ J R^=4 5. 4%), (R) - 
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3_^>^7 5 ;^>^>|3 9. 8mg ( (±) - 3 --"OSWTSy"* 

>^>m^^)v^^)vmm<Dmm^m=4 2. 5%) 

5 7. 6 % e eT&ofc* 

^70^ h^77^-OT tt^MS^Ufei^^ 9 6. 8%eeT 

10 3 -^>^7'$y / o^>i^)^T;v 

A^A^^yi'AS (0. 4 6cm$X2 5cm, ^-f -fejMb^Xtitfc 

^ :A+it>/^y^ak^7^3Hl/ (=9/1 mmit) ) 
: 0 . 5ml /m i n 
15 Um. : 30t 

3 -^>>?jv75 /^>3? >m 

*7A:^7;VCD-Ph (0. 4 6cm$X2 5cm, ft^ttifS) 
: T-fehnbU;V/7K (=1/9 0&SJ*> ) 
U >m— TK^^J U £ A 4 0 mM 
20 pH3. 5 

ffiM : 0 . 5ml /m i n 
MM : 2 5*C 

25 'H-NMR (5 (ppm), CDC1 3 ) : 0.92 (t, 3ft J=7. 3Hz) , 1.53 (da, 2H, J=5. 9, 
7.3Hz), 2.44 (dd, 1H, J=6. 8, 15. 1Hz), 2.48 (dd, 1H. J=5.4, 15. 1Hz), 
2.97 (ddt, lft J=5.4, 6.8, 5.9Hz), 3.67 (s, 3H), 3.78 (s, 2H), 7.21- 
7.34 On. 5H) 

13 C-NMR (8 (ppm), CDC1 3 ): 9.9, 26.9, 38.7, 51.0, 51.5, 55.5, 126.9, 
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128. 1, 128. 4, 129. 0, 140. 6, 173. 1 
MS (CI, i-C 4 H ]0 ) m/z: 222 (MH + ) 
7nJSi##T ; Calcd. : C, 70. 56%; H, 8. 65%; N, 6. 33* 
Found: C, 70.04%; H. 8.74*; N, 6.34% 
5 (R ) _ 3_^>c?;vr^y^>^>^o^iM«^T©al0-r$)ofe 0 

'H-NMR (8 (ppm), CD 3 0D): 1.02 (dd, 3H, J=7. 3, 7.3Hz), 1.64 (ddd, 1H, 
J=7.3, 8.3, 14.7Hz), 1.92 (dda, 1H. J=4. 4. 7.3, 14.7Hz), 2.36 (dd, 1H, 
J=8.8, 17. iHz), 2.63 (dd, 1H, J=3. 9, 17.1), 3.30 (dddd, 1H, J=3. 9. . 
4.4, 8.3, 8.8Hz), 4.18 (d, 1H, J=13.2Hz). 4.24 (d, 1H, J=13.2), 7.40- 
10 7.51 (m, 5H) 

13 C-NMR (8 (ppm), CD 3 0D) : 10.2, 25.0, 35.7, 58.7, 130.4, 130.5, 130.6, 
133. 6, 178. 1 

MS (CI, i-C 4 H 10 ) m/z: 208 (MH + ) 

MMM5 ( (S) -3 -^>i?)V7S.S^>?>M*^}VX-7> : r)VX.Z$ (R) 
15 -3-^>> ? ;VT5y^>^>^©^) 

^>^>t^fraf;n 0 omg^snx.3 otciofe. mzntzMte 

m\znWfe.-?t>>^¥ • 7>$ — Z'r-lft (Candida antarctica) 
■SUA'— if (CAL ; Uz/3.M.> Chirazyme L-2 (iSi&£) ) lmg^M, 
20 m#b^e>3 O'C-eR^^Wco 3 0« IMW5 0. 6%\zm 

vtcm&~e. %imm&m\z2mo i/LinsiD^TpH^iMum 

•fe^-fh (No. 5 4 5) -vmi&V, ^Dn^MSmlT^tUco #£>n 

fcmmzp dd/Jn^a 20ml ^in^-^^iw^^&ttaiLfco ^a*^ 

(Wakogel C-200 , Z uuifr))/!*/ S -)V= 9 8 / 2 

-8 0/2 0 (^»J£) ) tist, (s) -3-^>s?;vT^y^>^>m 

^fJl/XXfJV4 6. 2mg ( (±) -3-^>^75;^>^>t/^ 

jL^)vmm<Dmm%L^=4 6. 2%) > (R) -3-^>>>;Kr^y^>* 
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>f4 0. 3mg ( (±) -3-^>^75/^>^>SI^^XXfM 
q*©^»Jfcs|s= 4 3 . 0%) 

( S ) - 3-^>> ? ;^T^y^>^>m^ ^;i/xxf;^^^tt* ^ a & 

5 8. l%eeTfeofeo 

?n^h¥5yj-*&m\sTyt¥Mm*®mvrz.£z-Z9 5. o%eet 
io 3 -^>^75 ;^>^>n^f rafjv 

*9A:=lr7;^y^AS (0. 46cm$X2 5cm, ^-f -fe-JWfc^XSfcl* 

gggg :A^t>/-fyynWV7JV3-JV (=9/1 0§*Jfc) ) 
ftfig : 0 . 5ml /m i n 
15 fig : 3 Ot: 

: =^7JVCD-P h (0. 4 6 c m$ X 2 5 c m, tt^^tt4f 
: T-fe h — h U ;V/7K (=1/9 0&*ifc) ) 



gStjg : 0 . 5ml /m i n 
fag. : 2 5*C 

h;^-^«^»J3-e#e>nT ! b©<hiwi— T^t 

H»iJ6 ( (S) - 3 - ^>^75 / Bt^^XXT^Rt; (R) -3- 

25 ^y^)VT^./mm<D^m 

S//7 p/\^+h> 1 mL <hzk 1 mLCS^It, (±) -3-^>^75 

mgr?%>&& ' 7>&~9?''(% (Candida antarctica) £®M£*f~£U 
A— If (CAL ; DS'jxSL Chirazyme L-2 GS5ift£) ) 0. lmg^M, 



U >m=7K^^ U # A 4 0 mM 



20 



pH3. 5 
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« % ^nn*j^2 Om 1 *«JB*MJ«lUKT?«5l* 
(Wakogel C-200 (iSffi*) , ^ nn*U/^ y-;V= 9 8 / 2 ~ 8 0/ 

20 mmit) ) Tiib, (s) - 3 -^>y^7syit^?jvxxrjv 

4 2. 8mg ( (±) - 3 - ^>i?/P75 ^X7fA«P© W 

$=42. 8%) ^^^snszKJi'feWEETTaiebifttt 

(Wakogel C-200 (IS©*) » 0/2 0 

it) ) T?tt»U (R) -3-^>^75/BR4 0. Omg ( (±) -3 
-^>^7$y»^x^rMWlJR$=4 3. 0%) £#fc„ 

15 mmm^u^h^^y^-^mvxyt^mm^mmvrct^9 5. 2% 

e eTfeofco 

(R) _ 3 -y^>>?;vra /ISm^^^XX^I/^M^b^^'tt^^A 

20 ^^#:^n^ h ^7 :7>f ; 
3 -^>y^75;ii^W^fJV 

^j^Ai^^^^^AS (0. 46cmOX25cm, &4 -te)Vtt&XMW 

mm : ^•9->/-f v^"nt!;i/T;i/xi-;i/ (=9/1 (W»it) ) 

25 : 0. 5ml /m i n 

i&g : 3 0 1: 

( S ) _ 3 -^>>?;vt^ /I^pWl>x;*7^l'©ttttira&T©aBT!' 
'H-NMR (8 (ppm), CDCI3) : 1.42 (d. IE J=6.8Hz), 2.75 (dd, 1H, J =7. 3, 
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17.1Hz), 2.88 (dd, 1H. J=5. 9, 17. 1Hz), 3.65 (ddd, 1H, J=5. 9, 6.8, 
7.3Hz), 3.73 (s, 3H) , 4.21 (d, 1H, J=14.6Hz). 4.27 (d, 1H, J=14.6Hz), 
7.41-7.53 (m, 5H) 

13 C-NMR (s (ppm), CDC1 3 ): 20.5, 41.4, 49.7, 51.2, 51.5, 126.9, 128. 1, 
5 128.4, 140.4, 172.8 

MS (CI, i-C 4 H 10 ) m/z: 208 (MH + ) 
7nHt#*)T ; Calcd. : C, 69. 38%; H, 8. 25%; N, 6. 74% 
Found: C, «8. 74%; H, 8.23%; N, 6.76% 

id ' 1 H-NMR (8 (ppm), CD3OD): 1.37 (d, 3H, J=6.4Hz), 2.37 (dd, 1H, J=8. 8, 
17.1Hz), 2.55 (dd. 1H, J =4. 4, 17. 1Hz), 3.47 (ddd, 1H, J =4. 4, 6.4, 
8.8Hz), 4.16 (d. 1H, J=13. 2Hz) , 4. 25 (d, 1H, J=13. 2Hz) 
13 C-NMR (5 (ppm), CD3OD) : 17.1, 39.4, 53.3, 130.4, 130.5, 133.5, 177.9 
MS (CI, i-C 4 H 10 ) m/z: 194 (MH + ) 

15 5mftm ; Calcd. : C, 68.37%; H, 7.82%; N, 7.25% 
Found: C, 67.21%; H, 7.84%; N, 7.07% 
mMmi ( (R) - 3 - ^>yJV75 7 - 3 - 7xZj^D h^>i^f^X 

(s) - 3 -^>^;i/75 y - 3 - 7x-;^nbft>Slo^) 

pH8. 0<Z>0. lmo I/LU^^HJ^AtR^I OmLlc:, (±) 
20 _ 3 -/^^^j? 7 - 3 -7x^7°ntft>t^5 1 ;^fJV 1 . OOg 

t> (Candida antarctica) &mMhtZ>Vrt~-* tf (CAL ; ns^SU 
Chirazyme L-2 (]$&£) ) 1 OrngSrAB*., mWV?3itft>3 0 q C~?&fot£1£ 

25 o 1/Lmm^iP^TpH^l^ilSLfe^ -fe^-f b (No. 5 45) Tit 
j®U ^OD$M10ml«lfc, #e>nfcttm^^nn^;l/A2 Om 

#^nfe^tlM^'> 1 J*^JV^^A^n^h^^7'^- (Wakogel C-200 
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m&%) * t7UU*)l&/*?S-)l=9 8/2-8 0/2 0 (MUfc) ) 
T«MKU (R) - 3 -^>yJl/75 7 - 3 -7x^V^D tf tf^gfcpWVX 
XfJH3 8mg ( (±) - 3 -^>i?JV75 / - 3 - 7x-^n W>t 
^fJVXXr;HWlW=4 3. 8%) , (S) - 3 -^>^7^y 
5 -3-7x^nt!t>i4 10mg ( (±) -3-^>^75/-3- 

7xn;i/^nt!^>ife^5 1 ;vxx^;vSJP©m»^*=4 3. 2%) 

(R) - 3-^>^75/ - 3 - 7x-JVyntft>t^^X7r;^ 

^LTfctZl^ 9 4. 2%e eT&^fco 
10 ( S) _ 3 _^ >i; ^7? j- 3 - 7x^7 , at!*>R*3t#flHt*7A 

5. 9 %e eTc&ofc. 

3 -^>>?;VT5 7 - 3 -7x^0 Ift^i^^VXXT^ 
15 *7A:^7JWl7^AS (0. 4 6 cmf X2 5cm, ^iLJWb^XDItfe 

^ : ^^>/-f V^oK^T^n— ;W (=9/1 
ijitS : 0 . 5ml /m i n 
MS : 3 0 V, 
20 3 -^>-7;V75 / - 3 - 7xXJl/7"n W>» 

^7A;*7JVCD-Ph (0. 46cm$X25cm, tfc^£th*f££S) 
&ft : Tizh — HJ^/zR (=1/9 (§»Jt) ) 
U >^-7K^7J U7A4 0 mM 
pH3. 5 
25 WiM : 0 . 5ml /m. i n 

ffim |~g;' • 2 5 

'H-NMR (8 (ppm), CDC1 3 ) : 2.62 (dd, 1H, J=5. 4, 15.6Hz), 2.72 (dd, 1H, 
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J=8.8. 15.6Hz), 3.53 (d, 1H, J=13.2Hz), 3.62 (s. 3H), 3.65 (d, 1H, 

J=13.2Hz), 4.11 (dd, IE J=5.4, 8.8Hz), 7.21-7.35 (m, 10H) 

13 C-NMR (8 (ppm), CDC1 3 ) : 42.9, 51.3, 51.6, 58.8, 126.9, 127.1, 127.5, 

128.1. 128.3, 128.6, 140.3, 142.5, 172.2 

5 MS (CI, i-C 4 H 10 ) m/z: 270 (MH + ) 

( S ) _ 3 -y^y^j^y 2. / - 3 - y x.zDVfU}dir>M<Dm^mtUT<D 

JH-NMR (5 (ppm), CD3OD): 2.65 (dd, 1H, J =4. 4, 17. lHz). 2.84 (dd, 1H, 
J=10.3, 17. 1Hz), 3.96 (d, 1H, J=13. 2Hz), 4.02 (d, 1H, J=13.2Hz), 4.48 
10 (dd, 1H, J=4.4, 10. 3Hz), 7.36-7.51 (m, 10H) 

13 C-NMR (8 (ppm), CD3OD): 40. 1, 49. 8, 61. 2, 129.1, 130. 3, 130. 4, 
130.5, 130.7, 133.3, 136.4, 177.3 
MS (CI, i-C 4 H 10 ) m/z: 256 (MH + ) 

mmms ( (r) - 3 -^>yjv/5 y - 3-7i^ow»fJvx 

15 7,7-)VRZ£ (S) -3-^>i?)VT$y-3-7^-)l7ntt>M<D&I&) 
^i? n^t> 1 mL i7K 1 mL ©S^it> (±) -3-^>^75 
y-3 - 7 x^V^D If t WXfiV 1 O 0mg£jn*.3 OX:\zU-d 
7c„ 'i%%ntz.U&mzmm.mXt>>V# ' T>^-^^# (Candida 
antarctica) U A°— If (CAL ; nv-;x§SL Chirazyme L-2 (IS 

20 A«) ) 5mg£in*.* »#b^5 3 Ot^JS^tfe. 3 1«, Ml* 

pH^lfciML-Tc^ -fe^-f h (No. 5 4 5) T^iib, #Dn*;i/A5 
m 1 -rsffi&Vtco n%*Ltcmmz.t; D n^;VA 2 0 m 1 &tfo&&ffll'RXfffl& 

U*y;W7A^n-7h^77^f- (Wakogel C-200 % ^Dn*JV 

^^y H l/=9 8/2-8 0/2 0 (g«Jt) ) Tilt, (R) -3- 
W;V7S/-3-7x- ;V^ , ntf^->^^^XX5 1 ;l'4 1. 6mg 
( (±) -3-^>^7^;-3-7x^7"nlft>SI^^XXfM 
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m<D^mU^= 4 1 . 6%) . (S) - 3 -^>v^75 J - 3-7^~)Vy 
ntf^->M40. 2mg ( (±) - 3 -^>y^7^y-3-7xz;l/yDt! 
*>K^5 t ;VX^x;i/36*P©¥l«tJR5|K=4 2. 4%) £#fco 

(R) - 3 -^>SW5 J- 3 - 7i^nt!*>i^^HXfJI'* 

^bfc^Cia 9 3 . 5%eeT&ofco 

(S) - 3 -^>^75; - 3 -7x-;P^a tf ^ A 

7 . 9 % e eT^ofeo 
10 lesa^^nTh^^^^-©^^; 

%=yK\ ^f^JWI y ;J7 A S (0. 4 6 cm$X2 5cm, -fe;Wfc#Xtitfc 

: ^-y-^/'f vyntf;i/T;v=i— ;w (=9/1 m&it) ) 

15 ^EjS : 0. 5ral/mi n 

urn : 3 or • 

^^A^^VCD-Ph (0. 46cmOX25cm, ^^^1±^^^M) 
&JK :7th-h'J ;V/tK (=1/9 G£SJfc> ) 
20 U >M—7km% U ^ A 4 0 mM 

pH3. 5 
gSSjS : 0 . 5ml /m i n 
mm : 2 5*C 

fcfc, 7.^ h;l/^-^«^»!l7T#&nfc ! fo<Di:|WI--T$>ofeo 
25 ^»J9 ( (R) - 3 -^>y^75/-3 - (4-7JPtn7x^) 7n 

tt>»/W^TMtf (s) -3-^>^;pt^/-3- (4-7;^ 

pH8. 0O0. lmo l/L'J>tthU^zKM2mL^ (±) - 
3 -/<>^V7$; - 3 - (4-7Mn7i^JV) tf^->m^^;VX7 
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(Candida antarctica) §jBiB£*rsU/1— if (CAL ; n 
5^3. «, ChirazymeL-2 (AA«> ) 5mg«, JWU^SOWR 
J^Stirfeo 4. 5B#MSk JgC*3M6<tt*a*5 0. 4%^b7cBf,ftT% Effigy 
5 fe^2mo 1/Llf ^TpH^lHHltm ir^< h (No. 5 4 

2 omi *m&&fcw&xfmm&mmvito mmm&m&imfcvifc&v* m 

nznf£.$&^M&^V%5 s )V%7J±?ti^h¥7 7J— (Wakogel C- 
10 200 , ^nD/jsW^^/-^=9 8/2-8 0/ 2 0 M 

it) ) THfRU, (R) -3-^>> ? ;VT^/-3- (4-7MD7i^ 
;V) ^DKt>»^WXf;V4 0. 2mg ( (±) -3—*>5?)V7$s 
-3- (4-7MU7X-JW ^ntf^^m^^XX^VS^omiUR^ 
= 40. 2%) , (S) -3-^>^;VT^/-3- (4-^;i/^n^x- 
15 ;V) 7°nW>i3 9. 9mg ( (±) - 3 -^>S?;V75 </ - 3 - (4-7 

Mn7i-;v) yDtf^>^^;i/xx^;v»2p©ms«iR*=4 2. o%) 

(R ) _ 3 _^>^;VT5 / - 3 - (4-7Mn7x-;V) 

20 bT^3Kft*»eUfctc:^9 1. 8%eeT^t 

(S ) _ 3 ^i?;V75/-3- (4-7)V*U7^~)V) 7utt>Wt 

fiij^b^t^^ 9 0. 3%eeT£^fc„ 
25 3 -^>zS)VT^y-3- (4-7Mn7x^jW b°^>m^^;VX7, 
jj^i^Vy^AS (0. 46cm$X25cra, ^ -teJWfc^XSMfc 
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iMM : 0 . 5ml /m i n 

mM : 3ot: 

:+7;PCD-Ph (0. 4 6 cm<3>X 2 5 cm, Me^ajR^SESD 
5 i§J& : T-fe h— h U JV/zK (=1/9 GMJfc) ) 
U >m— ***U<7A4 OmM 
pH3. 5 

SSgji : 0 . 5ml /m in . 

: 2 5t . *; 

10 (R) _ 3 _v^>>?jKF$ / - 3 - (4-^;V^t3-7x^;W) ?U)djr>m. 

1 H-NMR (8 (pin), CDC1 3 ): 2.59 (dd. 1H, J=5. 4, 15. 6Hz), 2.70 (dd, 1H, 
J=8. 8, 15.6Hz), 3.52 (d, 1H, J=13.2Hz), 3.63 (s, 3H), 3.65 (d, IE 
J=13.2Hz), 4.10 (dd, IE J=5. 4, 8.8Hz). 7.0-7.1 (m, 4H), 7.2-7.3 (m, 
15 5H) 

13 C-NMR (5 (ppm), CDC1 3 ) : 42.9, 51.3, 51.6, 58.1. 60.4. 115. 3, 115.5, 
127.0, 128.1, 128.2, 128.3, 128.4, 128.6, 128.7, 138.2, 140.1, 160.9, 

163.4, 172.0 

MS (CI, i-C 4 H 10 ) m/z: 288 (MH + ) 
20 5cSs##t ; Calcd. : C, 71.06%; E 6.31%; N. 4.87% 
Found: C, 70.69%; H, 6.42%; N, 4.86% 
(s) _ 3 _^ > ^;i / y 5 y - 3 - (4-7M07i^W 7 u 

•H-NMR (8 (ppm), CD3OD): 2.65 (dd, IE J=4. 4, 17. 1Hz), 2.82 (dd, IE 
25 J=10.3, 17.1Hz), 3.95 (d, 1H, J=13. 2Hz). 4.02 (d, 1H, J=13. 2Hz) , 4.50 
(dd, IE J=4.4. 10.3Hz), 7.19-7.25 (m, 2H) , 7.36-7.45 (m, 4H), 7.49- 
7.52 (m, 2H) 

13 C-NMR (8 (ppm), CD3OD) : 40.2, 60.5, 117.2, 117.4, 130.3, 130.4, 

130.5, 131.3, 131.4, 132.8, 133.6, 163.5, 165.9, 177.2 



WO 03/085120 PCT/JP03/04437 

81 

MS (CI, i-C 4 H, 0 ) m/z: 274 (MH + ) 
tg^W ; Calcd. : C. 70.31%; H, 5.90%; N, 5.12* 
Found: C, 69.44*; H, 6.08%; N, 5.04* 

mmmio ( (r) -3 -^>^;vT^y- 3- u-^i^n^x:^) 7 
5 Dtft>t^^vx^fM^ (s) -3-^>v ? ;vr^y-3- (4-^;v 

;-3- (4-7Mn.7x^W 7 , UHt>i/f;VXXfJl'l 0 OmgS; £ , 

10 (Candida antarctica) ^^iT^>U/^— if (CAL ; n->rLM> 

Chirazyme L-2 ' (iffiffifc) ) 5mg£Jn;L> *#bfc)&«& 3 0 < CT?^|S$^ 
fe 0 5 8 ^fBB^ M^^b¥^4 8 . O % til/fc^T, RJ^S^Wt* 2 m 
o I /Lit ^MTpH^ 1 t^itm -fe^-f b (No. 5 4 5) "TSt 
Jib, ^DP*M5ml«b.fc. f5nfca«fc^Dn*M2 0ml 

bfttzmVimW&i'V%tf)Vti7&t7U~?ht?7yj~ (Wakogel C-200 (ffi 
> ^nn$W^^/-;i'=9 8/2~8 0/2 0 (#*Jt) ) T?» 

»u (R) -3-^>v ? ;wr^y-3- (4-7;WD7injw ynb't 

20 >m^^;l/XX5=-;P4 1. Omg ( (±) -3-^>^75/-3- (4- 
^;V^-n^x— ynb!^->m^^x^^;V^©#8liR^=4 1. 
0%) , (S) -3-^>> ? ;VT^y-3- (4-7MD7x-;0 >^Ptf 
t>i3 6. 6mg ( (±) -3-^>^75 7-3- (4-7MD7x 

x;w) ymii^>m^^;vxx^;u^®^iiK^=3 8. 5%) 

25 (R) -3-^>S?;VT^y-3- (4-7MD7x^V) yntf^>M 

UTft¥Mft«WJ£L'fc££ ; 3 8 6. 5%eeT&ofco 

( S ) _ 3 -/<>^75y - 3 - (4-7Mn7x^JV) ^Pt!^->M 
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WlfeVtztZ.?) 9 3. 8%eeTfeot 

5 : ^5;W1y^AS (0. 46cm$X25cm, ^ t;W^Hft 

mm : ^^r>/^ VT'aW;^- )l (=9/1 C^MJt) ) 
$?t5t : 0 . 5ml /m i n 
i&g : 3 Or 

10 3 -^^>i?;vy^y - 3 - (4- 7 )VJru7 i--)\>) ^Dtf^->^ 

*7A:*7^CD-Ph (0. 4 6cm$X2 5cm, ^ttI4ti) 
: T-t h'h'J ;V/tK (=1/9 OSSJfc) ) 
U>M— **AU9A4 OmM' 
pH3. 5 
15 WM : 0. 5m 1 /m i n 
i&S : 2 5<C 

muma m^m^s- (3-^>^v7sy) -3- (3, 4-*^u> 

20 7jc4mLfc, (±) -3-^>y^75;-3- (3, 4 -*^>5?3t-* 
y7i-JW 7 p ntf^->m^^;i'X7.^;V4 0 Omg (l. 28mmol) , 
^7KithU^A10 7mg (1. 2 8mmol) SrinA 3 OttlSofc, 
y &%nfcm&%\z.mM&-e*>i?y ' y^P-P^* (Candida antarc- 
tica) SjgaSii" &UA°— if (CAL ; D~>n.$g, Chirazyme L-2 OSS 

25 £) ) 2mg£Jn*. i^b^&3 0rai:^tfe, 2 OlSMtk 

thU!7Al 1 2mg£Jn*.7jcJi£J$fflbfco t#6tl^:7K)SSr2mo 1/Lt 
pH^2. 0 [:llUilH?JV 8 ml, SftflS?" h U *7 A 5 0 
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mm, mmvxmemtko cr) xb (s) -3-^>^;kt^/-3- 

(3, 4-^fI/>^^7x-;l/) ^nW>H13 5mg ( (±) - 3 

-^>^75/-3- (4-^;w*n^x^;v) ^ntft>i/f;vx^f 

;i/3££p©J|if||JK$s= 3 5. 3 %) £#fco 
5 3- (R) Xtt (S) -"*>5W5/-3- (3, 4-*^V->SWr~> 

7*-*#^bT^«*WJ£bfc£:£3 9 7. 7%e et?&ofco 

3- (R) Xte (S) -^>^75/-3- (3, 4- *?-U>5?tti' 

10* 7x-JW ^Dtf^Vm 

*7A:>7^CD-Ph (0. 4 6cm$X25cm, W&£t%tM*£&M) 

mm : Tirh— MJ;WzK (=1/9 (^SJt) ) 
U tMS# U^A4 0 mM 

pH3. 5 
15 iSfcii : 0. 5ml /m i n 

iaae : 251c 

3- (R) (s) -^>^;vr^y-3- (3, 4-^^W>^^> 

'H-NMR (8 (ppm), CD3OD): 2.61 (dd, lft J =4. 4, 17.1Hz), 2.80 (dd, 1H, 
20 1-10.8, 17.1Hz), 3.95 (d, 1H, J=13.2Hz), 3.99 (d, 1H, J=13.2Hz), 4.38 
(dd. IE J=4.4. 10.3Hz), 4.91 (brs, 1H), 6.00 (d, 1H, J=1.5Hz), 7.37- 
7.42 (m, 3H), 7.37-7.42 On, 5H) 

,3 C-NMR (5 (ppm), CD 3 0D): 40.4, 61.1, 103.0, 108.8, 109.8, 123.5, 
130. 1, 130. 3, 130. 5, 133. 7, 150. 1, 177. 5 
25 MS (CI, i-C 4 H 10 ) m/z: 300 (MH + ) 

mmmi2 mmm&3- (3-^>s?;kf^/) -3- (3, 4-*^u> 

7K3 7mLI:> (±) - 3 -^>yJl/7=y-3 - (3, 4-*^U>z?Jr 
^i/7x-JV) ^Dt!pr>m^^;VXXx;W7. 49 g (2 3. 9mmo 
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1) , tffflfejc*?-hU#.kl. 0 0s (12. Ommo 1) 3 CClC 

^■pfeo %*>tiTzM&m\Z.mM.m.-Z'h> : ?# - 7>^-#5^# (Candida 
antarctica) SSSteffcU/V- • tf (CAL ; ni/aS, Chirazyme L-2 (iS 
»£) ) 3 7. 5mg£in*., H#l^6 3 0t«^tfco 2 4B#^ 

5 flWEfl3P5a*2 9. i %\zmhtz.m&T\ Rmm&mz wux>4 om 1 
mti5^«bm *3aibT«j»s-e:eft»ft©3- (r) x 

tt (S) -^>S?;VT^/-3- (3, 4-^^l/>my7x^) 
tt>»l. 52g ( (±) -3-^>^7$y-3- (4-.7Mn7x . 

-;i/> ^ntr^->m^^xx^;vs^co¥iiJR^=2 1. 2%) 

10 3- (R) X« (S) -^>^;i/T^7- 3 - (3, 4-^^l/>^^r-> 
HJSM13 (T^^tt 3 - (3-^>^V75/) -3- (p-MJ;i/) 

15 tf^->m©-&^) 

7jc3 7 2mL{3, (±) -3-^>z?)V7^J-3- (p-HJJV) ^ntf 
t>l^^X7Nf^3 7. 20g (0. 13mol) ^ ^Tfc^bU^A 

ii. 03g (o. i 3 mo i) £jrax.3 o'c^ofco %^nt^u^m\z.n 

ffi.feX*%>>>¥ - 7>$ — Z'tJ'Zi (Candida antarctica) Sr^iH^f^U 
20 A— if (CAL ; uiy^M. Chirazyme L-2 (MEh£) ) 1 8 6mg^SP^., 
it#b&£*£3 orTSJ&^fco 8. 59#r B ^ ITOW3 9. 4%Kl 

;i/x>2 oomi ^m^xmu^2mmm^hrcmzm^ ^ibtefe^ 
©3- (r) xtt (s) -<>yji/75;-3- (p-hu;i/) yatf^->m 

25 11. llg ( (±) -3-^>^75/-3- U-7)V3rU7^~)V) 

7u\z*>m.*^)Vtt^)vm^<Dm&w&=z 1. 4%) £#fc 0 
3- (r) x« (s) -^>^;i/Tsy- 3- (p-hu;v) 7°aw>t 

§i^tfe<hC5 9 9. 3%e eX-fo-ofCo 
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3- (R) Xte (S) -^>yJl/757-3- (p-HJJV) 7utt>Wt 
: +7KD-Ph (0. 46cm$X25cm, Hc5S3?lfc3K&£i» 
^ : T-fe hnhU;l//7k (=1/9 Og*Jt) ) 
5 I) U # A 4 0 raM 

pH3. 5 
WLM : 0 . 5ml /m i n 
Mm. : 2 5"C 

3- (R) Xfc* (S) -^>5?;U75/-3-.(p-hU)W ^ntf^->m 
10 ©%ttI^T«il3-CS5ofc. . . 

'H-NMR (6 (ppm), CD 3 OD): 2.38 (s, 3H), 2.62 (dd, 1H, J =4. 4, 16.6Hz), 
2.83 (dd, 1H, J=10.3, 16. 6Hz), 3.94 (d, IE J=13. 2Hz), 3.99 (d, 1H, 
J=13. 2Hz), 4.43 (dd, 1H, J=4. 4, 10. 3Hz), 4.93 (brs, 1H), 7.28-7.43 (m, 
9H) 

15 13 C-NMR (8 (ppm), CD 3 OD) : 21.2, 40.2, 61.0. 129.1, 130.3, 130.4, 
130.5, 131.1, 133.3, 133.4, 140.9, 177.5 
MS (CI, i-C 4 H 10 ) m/z: 270 (MH + ) 
ytmftffi ; Calcd. : C, 75. 80%; H. 7.12%; N, 5.20% 
Found: C, 75.32%; H, 7.27%; N, 5.27% 

20 mmmiA ( cs) -N-^y^jv^^n^ym^^v^^^xs 

(R) -N-^>^;V* c Et!^=iU>m^^) 
pH8. 0090. lmo I /LV>Mi-h W2±7kmm lmh\Z, (±)- 
N-^^^W/j^tf^nU >H/^X^f^5 0. 0ms%M%-3 OX:\Z 
%t>ntzMfimzmumret>>*J& ' 7>?~2^Jft (Candida 
25 antarctica) &1&Mt.-?Z> U/1~ £ (CAL ; u^^U, Chirazyme L-2 (M 
) 2mg§M, I#L^^3 0t:i?^$tfc o HO^t> M 

pH^lfclMUfc^ -fe^-r h (No. 5 4 5) ;V5m 

i -egfe^bfeo i&nfciic^nDW 20ml ^n^^mmsmM^ 
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yjW7^^nYhy77^f- (Wakogel C-200 , ^dd^VA/ 

^^/-JV=98/2~8 0/2 0 (MJfc) ) TflMSU (S) -N-^> 
5 »t^3iJ>|^^HXfJH8. 6mg ( (±) -N— "*>5W* 
^tf^nU>m^^XX^JV^^#HI«t^=3 7. 2%) „ (R) -N- 
^>^;l/^tf^3U>m2 1. 7mg ( (±) -N-^>^Mtt^n'J 

>m^^;vx7,^;i/^©^w=4 5. 2%) 

8. 0 % e eT&ofco 

^D7h^77-f-*ttfflbT^«ftSa^fci:C59 5. 4%e eTr 

TJ^A : +7JW^y^AS (0. 46 cm$X2 5 cm, ^-f -fe;Wb#Xittfc 

:A^>AV7*nHJV7^-;k (=9/1 (#*Jt) ) 
20 9E& : 0 . 5ml /m i n 
: 3 Or 

*7A:+7;VCD-Ph (0. 46cm<3>X25cm, $*5C£:frM£^§3) 
mm :Tt^hU;V/* (=1/9 (^«J£) ) 
25 U >mX7jc^7J U7A4 0 mM 

pH3. 5 
^tjl : 0 . 5ml /m i n 

: 2 5<c 
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'H-NMR (8 (ppm), CDC1 3 ) : 1.38-1.64 On. 6H), 2.18 (ddd, 1ft J=3. 9. 7.8, 
16.1Hz), 2.45 (dd, 1H, J=7. 8, 14.7Hz), 2.62 (ddd, 1H, J=2. 9, 3.9, 
16. 1Hz), 2.72 (dd, 1H, J=4. 9, 14. 7Hz), 2.97 (dddd, 1H, J =4. 4, 4.9, 
5 7.8, 7.8Hz), 3.35 (d, 1H, J=13.7Hz), 3.67 (s, 3H), 3; 80 (d. 1H, 
J=13. 7Hz), 7.20-7.32 (m, 5H) 

]3 C-NMR (6 (ppm), CDCI3): 22.3, 25.1, 30.9, 36. 4. 50. 2, 51.6, 57.5, 

58. 5, 126. 8, 128. 2, 128.7, 139.6, 173. 3 

MS "(CI, i-C 4 H 10 ) m/z: 248 (MH + ) 
10 Tt^kfttix ; Calcd. : C, 72. 84%; H, 8. 56%; N. 5. 66% 
Found: C, 72. 50%; H, 8. 73%; N, 5. 66% 
(R) -N-^>^;V* ; Etf^I3U >M©#l'l4fii^TcD3lDTfeofeo 

'H-NMR (8 (ppm), CD, 0D) : -1.55-2. 15 (m, 6H), 2.96 (dd, 1H, J=6. 8, 

17.6Hz), 3.03 (m, 1H) , 3.22 (m, 1H), 3.14 (dd, 1H, J=4. 9, 17. 6Hz) , 
15 3.71 (m, 1H). 4.27 (d, 1H, J=13. 7Hz), 4.66 (d, 1H, J=13.7Hz), 7.46- 

7.59 (m, 5H) 

MS (CI, i-C 4 H 10 ) m/z: 234 (MH + ) 
20 e eOD^^ttN-^^^^^Etf^^U >H1 O 0mg§^^;-Jl/2mL 

uxRfoz&fc. imm&. Kmm^m^^^h (no. 545) -vrnm 

%tc 0 Z\<DWRWn%^Vti¥)VX72±t7U^htf7 7'(- (Wakogel C-200 

25 . ^do*m/>^/-;i/=9 8/2-0/1 0 0 mmtt) ) 

tilb, yt^^.^^u^>m5 1. 3mg (^mttN-^/^V^ 

^Etf^n u >m^©^itw= 8 5. 0 %) ^#^o mznrz.yt^m&tt 

¥mV>M<D&Mytm ([a] 2 3 D -54. 8° (C 1. 30, H 2 

O) ) tSynth. Comm., 7J4L 239 (1977) iztm^nx^^ (R) ->}^Etf^ 
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3U>»©ft«3tt«CD«H* CSCflMfila] 2 5 D +22. 1° (C 0. 6, H 
2 O) ) £ £itt& Ufe&IB«£&^bf£o 

( (S) -N-^>^M ; E^3 U >i/f Jl/X^fJM 
(R) -N-^^JV^^nU^O^) 

bf^nu>m^^;vxx^;n o omg$M3 ot;i;§oL %t>ntzM& 

to\ZMWSL~Z'ft'> : ?& • T>^— m-J-ti (Candida antarctica) &MUb.~t 
<5 'J/V- if (C AL ; n^afi, Chirazyme L-2 G&eM) ) 1 OrngtriP. 

3 OtT^^iifco .7_I$M*,' R*WKflS**«5 0 . 1 %id 
& b fcHitSM^il K: 2 m o 1" / L £K p H £ 1 £ WSE b fclk 

•fe^^h (No. 545) -eauffiu ^^;-;v5mi«UL #e>n& 
»:^po^M2 omi ^inA^tjRtXM^^iflaibfeo was ££&*n 

7>f — (Wakogel C-200 (Sp°p^) , 2 UU*)V2±/ S -)V= 9 8/2- 
8 0/2 0 OgSJt) ) Tilb, (S) -N-^Oy^ttXPU^ 
f;i/XXTJH2. 2mg ( (±) -N-^O^V^tf^nU >M^^;Vx 

x^mm<Dmm^m=4 2. 2%), (r) -N-^>v ! ;v* : Ebf^nu> 

§39. 7mg ( (±) -N-^>v;v* ; EH^3U>m^?;wx^5 : -;v^ 

<&J&»JRS*= 4 1 . 3%) £#fc 0 

(S) -N-^^^MtH^H'J >M^;i/XX7^0/£^?gtt;*J^A£: 

9. l%eeT£ofco 

(r) -N-^>v ? ;i/^lf^r3U >K&^^ffiHfe&7A&fflv>;fcffi3tt0t# 

^^A:^¥^)VAy^AS (0. 4 6 cm$x 2 5 cm, ^ -fc;Wfr^X|gtfc 
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mm : ^***>/< v?u\z)V7)vu~-)v (=9/1 mmit) ) 

fliiM : 0 . 5ml /m i n 
MM : 3 

jj^i^CD-Ph (0. 4 6cm$X2 5cm 1 tfc5i£*Oft££S) 
»ME. ■: T-fehnhU;W/* (=1/9 (§*Jt) ) 

U >W£~7kmtl U ")A4 OmM , 

pH3. 5 
5%38T : 0 . 5ml /in in 

HJ6M15 ( (R) -N-^>S?;V3lNttr^nU>KRrX (S) -N-^/i? 

e^nu >m^^x7,^;v8 o omg^jp^.3 oti;§oL #e>n&2g-a- 

4&fc:I^i&flfC;fr>>^ • 7>d? — (Candida antarctica) ZiffiMt.-? 
*U/^— tf (CAL ; n^3.»l, Chirazyme L-2 0$ift£) ) 4 0mg$J)P 
A, if#b&^£> 3 0°C-r^Jfc£-tffco 5I$M», HCfcHgflrfsaU 9. 7*KI 
lUM-era^Hl^mo 1 /L&K£in*.TpH£: 1 fcWHBL&tk 
h (No. 5 4 5) TafctU /^/-JV5ml»lfco #&nfc 
Itl^nn^A 3 0ml *jp^.^*StX^**fimbfc. ^«JB£*&fti 

7*- (Wakogel C-200 (ffiAg) , *nn*;kk/**y-;i/= 9 8/2~ 
8 0/2 0 ) Tilt, (S) -N-^>S>Mt^3U>i^ 

WXTJP3 5 9mg ( (±) -N-^>^;i/3fc ; Etf^ZlU>^^;WXX 
T-;i^P©¥IKiK*= 4 3 . 1%), (R) -N-^>i?;v^tf^ziu>m 
3i4mg ( (±) -N-^>v ? ;^ : ttf^nu>mp<^;i/xx^S2Po# 
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nmm= 40. 8 %) zntz 0 

5. 7 % e eT&ofco 

^n^h^:7^-£tefflUT^*6&&^gbfc££3 9 6. 7%e eT 
10 *5A:'*5^y^AS (0 . 4 6 cmOX 2 5 cm, y-f -feMfc^Xfitfc 

: ^\^>/-f y^nt!;vr;V3-;u (=9/1 O&SJfc) ) 

jjjtjll : 0 . . 5 m 1 /m i n 
Um : 3 0 *C 
15 N-^^^V^^Etf^nU^ 

*7^:^CD-Ph (0. 46cmOX25cm, 
mm : y±h-hV)V/?k (=1/9 OgSJfc) ) 
U U # A 4 0 mM 

pH3. 5 
20 ffiM : 0 . 5ml /m i n 
Um : 2 5*C 

1 ( 3 -^>^)VTS.y - 4-*<?)V- 2 -^>f>H^f^X7f^ 

25 3 -t*V-4-^fJV-^>^>^fMXfil/2 0. OOg (0. 1 
4mol) $^^;-;H 4 0m 1 (MlilT^>^75>l 7. 8 3 
g (0. 17mol) , U> : EU^7 J >it4g*jbnAinlft31«ET, 4. 5R$ffl 

m**^- h u vj±*mmi oomi &mi>LWfiiJi&«iaibfc. #e>n^^e 
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nfcjft*««*«ffiI«bTS»ftO 3 -^>^T5 7 - 4 2 - 

^>f>i^?Jl'XXf^2 6. 3 6 g (3 -ttV-4-**fy-*>9> 

m*^)VJLx^jmm<z»&m=8 1%) 

»^ : 1 3 0- 1 3 3*0/1 8 8. 6Pa 
(major is ome r ) 
. 'H-NMR (6 (ppm), CDC1 3 ) : 1.11 (d, 6H, J=6. 8Hz), 3. 21 (a, 1H, J=6. 8Hz), 
3.64 (s, 3H), 4.46 (d, 2H, J=6. 3Hz) , 4. 60 (s, 1H), 7.24-7.36 (m, 5H), 
9.06 (brs, 1H) 

(minor isomer) 
'H-NMR (s (ppm), CDCI3): 1.16 (d, 3H, J=3.4Hz), 1.19 (d, 3H, J=6. 8Hz), 
2.35 (qq, 3H. J=6. 8Hz, 3.4Hz), 3.65 (s, 3H), 4.46 (d, 2H, J=6. 3Hz), 
4.83 (d, 1H, J=l. 5Hz), 7.24-7.43 (m, 5H) 
MS (EI) m/z: 233 (M + ) 
MS (CI. i-C 4 H 10 ) m/z: 234 (MH+) 

###U2 (3 -s<>>>)17^ / - 4 - ^^)l^>^ >m^^)VJL7.^)l<D^ 
!$) 

3 -^>yJl/757-4-/^JV- 2 -^>f>i^f;VXXfJl'2 6. 0 
Og (0. llmol) 10mllMUMTfh7tFD^ 
thU^A5. 3 3g (0. 14mmol) Hi&gn?4 5 ftmmMW 

;i/3 0 0mK tgf0^m7j<m^-hU^A7j<^l 0 Om 1 £*JQ*., lmol/ 
75y-4-/f;K>^>t/^X7r^2 1. 5 4g (3-^>> ? ;VT 

= 4 2 -^>^>m^)^^)^^<Dmmm= 82%) 
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M: 113-115^/2 2 6. 6 Pa 
5 1 H-NMR (8 (ppm), CDC1 3 ) : 0.90 (d, 3H, J=6. 8Hz), 0.92 (d, 3H, J=6. 8Hz), 

1. 88 (dQQ, 1H, J=4. 9, 6. 8, 6. 8Hz) , 2. 34 (dd, 1H. J=8. 3, 15. 1Hz) , 2. 45 
(dd, 1H, J=4. 8, 15.1Hz), 2. 89 (ddd, 1H, J=4. 8, 4.9, 8. 3Hz), 3.66 (s, 
3H), 3.77 (s, 2H), 7.20-7.34 (m, 5H) 

. 13 C-NMR (6 (ppm^ CDC1 3 ) : 17.5, 18.8, 21. 3, 30. 2, 35. 5, 5.1.2, 51.7, 
10 59.3, 127.2, 128.4, 139.6, 173.4, 175.9, • . * 

MS (CI,' i-C 4 H 10 ) m/z: 236 (MH + ) 
7nS§##r ; Calcd. : C, 71.45%; H, 9.00%; N, 5.95% 
Found: C, 71.15%; H, 9.21%; N, 5.88% 

15 2-ti)V-$* Y*^*^)V\Z^)i?>WmMl. Og (5. 16mmol) 
h- h U JH 3 m 1 ICiillfit h 'J XfiP7 5 > 1 . 7 7ml (1 

2. 7 2mmo 1) M^{b^>^0. 7 6ml (6. 3 6mmol) £JP 

20 catk^i 5mi ^in^as^ttmbfeo mzntc^mm&mnmmTkm 
-r h u v&immi 5m 1 , mm^m^^wv, ^mm^^^u^^. 
mz^tzmzmmv, m.^T^mm^xm^imm^o. 9 7 g #fc„ ttsnfc 

W^mn^^ti^^tsy^^u^V^^y^— (Wakogel c-200 m& 

, n-^-y->/^x^;p=4/ / i mm.it) ) Titsgu n-^>> ? 

25 )V- 2 -#>M^ h^rv'^^;Hf^U> ? >0. 7 5g (2-#;l/^* h^r~>^ 
^;WfcWJ ^>4&ife463|ipCD^l«lJR*= 5 9%) <Srt#fe 0 

u & ^ ir ^ 2 - # ^;nf ^ u V s >J£M*& 

Can. J. Chem., 53, 41 (1975) \zmWt£nfcJj8k\Z£-DT 2 -fi fttf^rz/ 
^^;Hf^U^>^ricbfc«, Can. J. Chem, 65, 2722 (1987) fcKfcSnfc 
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'H-NMR (8 (ppm), CDC1 3 ) : 1. 38-1.64 (m, 6H), 2.18 (ddd, 1H, J=3. 9 r 7.8, 
5 16.1Hz), 2.45 (dd, 1H, J=7. 8, 14.7Hz), 2.62 (ddd. 1H, J=2. 9, 3.9, 
16.1Hz), 2.72 (dd, 1H, J=4. 9, 14. 7Hz) . 2.97 (dddd, 1H, J=4. 4, 4.9, 
7.8, 7. 8Hz). 3.35 (d, 1H, J=13. 7Hz), 3. 67 (s, 3H), 3.80 (d, 1H, 
J=13.7Hz), 7.20-7.32 (m, 5H) 

13 C-NMR (5 (ppin), CDC1 3 ) : 22.3, 25. 1, 30.9, 36. "4, 50.2, 51; 6, 57.5, 
10 58.5, 126.8, 128.2. 128.7, 139.6. 173.3 
IS (EI) m/z: 247 (M+) 
MS (CI, i-C 4 H 10 ) m/z: 248 (MH + ) 
TiMftffi ; Calcd. : C, 72. 84%; H, 8. 56%; N. 5. 66% 
Found: C, 72.50%; H, 8.73%; N, 5.66% 

15 

^umikifmmnmiz, mmz^mm ((r)x«(s)) -N-wm-e-r 

20 ((S)XS(R)) -N-tl-j3-7$;t7JWXXf 

jvxuyt^mWi ((r)x«(s)> -N-ii- 2 u 

((R)Xte(S)) -N-»m-2-^tf^nU>'MxX7 : -;V(h&#^, X 

25 x^^votiB^ffi^aiwrsjit^ffl**. 
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m & <D 

M7kftffimm<Dft&T, (i) 

2 A \ .R 3 
R 2 




,4 (I) 

10 R 1 £R 2 ^il^bTS£^j&LT^Tt>cfc^ 

T^^n-SN-ttl- |3 - 75 y l7M^XXfJWeN-H- 2 -sj^E 

^inzK^^^i±T, (II) : 

Ar 



N X D 4 




R 1 " * 



CQ 2 H 



15 5£f, Ar, R l > R 2 , R 3 ^R 4 «, MfE£|if|^r&£K 

T'^^nS^tt ((R)Xtt(S)) -N-ii-3-75/SXIi)l£f»l 

((R)Xtt(S)) -N-gm~ 2 -*^l£^:3U>i^££j&£1t-£ 
-HK5£ (III) : 

Ar 



R 2 



N^ D 4 




^4 (HI) 

,C0 2 R 5 

20 ft*. Ar, RK R\ R 3 , R 4 ^R 5 «, mUhn^V^, 



R 1 " * 
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^;i/x^5r;vxji*s^©^«tt ((s)xs(R)) -N-em-2-^tr 

^a'J>iX7fJK IIU -#5£ (II) <D4k&%0tteM<D±L&$mm,m;%:m 
; 3 . in7K^#^\ # >v^ • 7 # (Candida antarctica) 

10 *mmt-?z> u A-if-efe^^o^rf^ 1 ^x«^ 2 ^fBt&oas^&o 
m*. y.\^mmm£mmmt<D2 mmmm^ff sm&nmmm 1 mmv 

15 wz^nzom&mmTfozm&vmmwiimm&mmjjm* 

6. 5£ (I) ^$n§M^, (I -a) : 

Ar 



<K 



R 1 



HN' ^ R 4 (I-a) 
C0 2 R 5 




Ar, r 1 , r 2 , r 3 , r 4 wr s «, mut.mm-e$>z>, 

T^n§N-gi-l3-75ySl7Wx^f^TSt9, (II) 
20 (III) ^SUSf^W, ^ (II- a) mS (III-a) : 

HN^r4 HN^d4 

, 1 



co 2 h 0 i-^^- c °2R 5 



(I I-a) (III-a) 

Ar, r\ r 3 , r 4 ^r 5 «. mmtmrn-v^^. 
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T^sns^sit ((R)xtt(s)) -N-wM- p-r^ym. tyt¥fe'& 

( (S) Xte (R) ) -N-Si- /3 -75 /^T^^XX^l/T&Sft^OM 
7. 5£ (I) T?*Sn-&ftMl^ 2fc£ (I-b) : 




(I-b) 



C0 2 R 5 




(no -e^^rL^^w^ #5$ (II- b) Rtf (III-b) : 

Ar d3 Ar 0 3 

C0 2 R 5 

(II I-b) 

10 Ar, R 3 , R 4 WR 5 te, fufE£|WI«T&£. 

T?^sns3fe^ft ((R)xa(s)) -N-em-2-^tf^nu>m^ 

8. M###£ffifcJ;oT£j&Ufc-jK5£ (II) : 

Ar 




* 2 \ 



N"^ R 4 (II) 




, ^ ^CO z H 
15 R * " 

5£4«, Ar, R 1 , R 2 > R 3 S.^R 4 «, Mie<h|WIift-r&£, 
Tf^Sn-53fc^Stt ((R)X«(S)) -N-g^-j8-T^y^X«^#^tt 
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i R 4 




R 1 " * 



,4 (III) 



C0 2 R 5 



5fc*K Ar, R 1 , R 2 , R 3 , R 4 &£KR s te, tufB<hlliiT&£, 

T^$n^>*s^o^«tt ((s)xtt(R)) -N-g^-/3-T^y^r;v 

+JI/XXr;VXtt*S^©3t^tt ( (S) Xtt (R) ) -N-mWk- 2 -aJc^EK 

^3U>txxf;K mu, -is&s (in ©^*ttt»©ii#i6»Bps*r 
ts," tc6ffl^«^ &-en^n* imi ^©«sh^ i i*mn<Dim£&. 

9. -$25£ (II- a) T?*4n*3t^Stt ((R)Xtt(S)) -N-Wft-0 
-75 7» (IV— a) : 
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R 1 



HN" X R 4 (IV-a) 
C0 2 H 




10 5£4>, Ar, R 8 RtXR 4 ^ MffitPJ&T?**, 

T^tl^ittN-SI-j3-7$;iTI>^ *K*©3fc«H£ ((S) 
Xtt(R)) -N-ti-2-0-75/iX^W, -jK^ (V-a) : 

(V-a) 




Ar, R 3 , R 4 Rt*R B fciu iitrfe 
15 T^£n&^#MkN-g$|- j3 -T5 / MxX^T&£|f^©igfflfg7^ 
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T?^nS3fc^flH4(R)-N-BII-2-3iN ; Eb!^3'J>ilT2bD, — $-5£ 
(Ill-b) "e^$tl**RliS©^iStt ((S)X«(R)) -N-«ft-2-jfr 
t^nU^xXfM?, -dRsi (V-b) : 

Ar ^ 3 



(V-b) 



,C0 2 R 5 

Ar, R 3 , R 4 WR 5 «, StffB^^-e^S, 

•c^sns^tt (s) -N-»&- 2 -^tf^n u >|{xxf;w*si 
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